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THE MANUFACTURE OF PHOTOGRAPHIC APPARATUS. 

Among all the pleasures enjoyed by old or young, we 
know of none more rational and elevating than that of 
photography. It inevitably cultivates the love of nature, 
elevates the standard of taste, beautifies the home, gives 
pleasure to one’s friends; it brings to those who practice it 
new associations, and tends to break up the monotony of 
life and fill in the hours which, in all probability, would 
otherwise be wasted. 

Photography is a grand science, of great value to the 
world as practiced by professionals, and it now has relations 
to very many of the arts and sciences. Its present and 
prospective capabilities will never cease to be a wonder to : 
us. The popularization of photography and its extended . “gg 
practice by amateurs has, therefore, in a natural way, SS 
given rise to a number of industries of no inconsiderable 
importance and of large account in the aggregate. One of 
these industries forms the subject of the accompanying 
illustrations. They represent an establishment where are 
made cameras of every grade and size, from the first-class 
instruments used by professionals and many amatéurs 
down to the simplest outfit. It would require a volume to 
adequately describe all the details of the business, running 
as they do into many quite distinct specialties, but we will 
note a few of the leading features. 

The business requires the entire room of a factory 
structure 60 by 124 feet on the ground and five stories 
high, with a separate boiler house, in which are 
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placed the boilers, having the latest improved Hawley 
down-draught furnace. The machinery of the works is 
driven by a 120 horse power Corliss engine, and every im- 
provement that modern invention has developed in ma- 
chinery for working wood and metale has been adopted, 
ha not only as an economic measure, but also to insure work 
ae (aiey m . of the best style and finish. The building, as will be seen 
a a by the illustration, isa modern, substantial factory build 
f ing, with ample light and excellent ventilation ; in fact, it 
is a model building for manufacturing purposes, in the 
construction of which the comfort and convenience of the 
workmen have been considered. 

In Fig. 2is shown an interior view of the woodworking 
shop, in which are made the cases and all the varied styles 
of wood work required in the more or less expensive instru- 
ments. Perhaps it will not be necessary to go into the 
details of all the machinery used by this department, as, 
with the exception of afew special tools, it is much the 
same as that found in first-class cabinet factories. 

The metal-working shop, which forms the subject of Fig. 
8, is the department from which is turned out all the care- 
fully made and well finished metal parts which are so 
noticeable a feature of optical instruments. Many of these 
metal parts being of peculiar form require speciai tools, 
which have been devised for this particular use. The 

(Continued on page 37.) 
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—= jean be raised in installments, and so the hundred dol- 
j | lars is got rid of, but it is a hundred dollars all the 


10 | who make this rational provision for their children, 


. 405 has from any cause lost progress, the time. cannot be 
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PROBLEMS In ECONOMICS. 

We are apparently just emerging from a long 
financial depression, whieh has more or less affected 
every trade and profession, and the acknowledged 
universal condition of the well-to-do, not less than 
those in medium circumstances, is that of nmpecuniosity 
or an approach toit. For more than twelve months, | 





practice has been that of economy, the expenditure of | 





seizes the public we are confronted by a curious 
tanomaly. Business men, clerks of both sexes, type- 
| writers, and even servants are ready with their han- 
| dred dollars for investment in a wheel. Now this in- 


ematies, where they are most likely to be found, in 
grammar or any other study which have not been un- 


| derstood, this is an opportunity to review them and 
| have the rough places made smooth. 


A good beginning in a language may be made in a 
summer; or the foundations having been previously 
laid, a book of Cesar or Virgil may be read, or two or 


or perhaps twice that length of time, the prevalent | three plays of Schiller or Moliere. 


But for the study of science it is the very best time 


a dollar has been preceded by all sorts of calculations ‘of year, and offers in every respect the best conditions 


~|as to how to retain it, and now when a great craze | - 
stone wall is not only picturesque, but the burial place 


of fossils which are a clew to the geologic history of 


ever to be had by pupils who live in the city. Many a 


the ground whence they were gathered. What a pity 
not to learn it, when one way so easily! Even tochil- 


'volves two problems, one of which is to discover by | dren under twelve, elementary lessons in botany and 
|what argument the majority of the vast number of , zoology may be made delightful. 


purchasers convince themselves that they require a| 
| wheel, and the other is by what process do many of | to its winged seeds, and learning the oyster’s place in 


them produce the amount of cash required forthe pur- | the animal kingdom and the delicacy of its organs, 


pose. 


Tracing the life of a dandelion from its early leaves 


amounts to discovering two new worlds to a child who 


It may very readily be imagined that a number, but | has never known what the dissecting knife and the 


a small number, compared with the whole, want the | microscope may reveal. 


machine for practical use, for it really accomplishes a 
saving in time, labor, and perhaps money. 
may require it for physical exercise, but the vast ma- 
jority purchase it as an instrument of sport or 
pleasure. 
| Having decided, with or without reason, to own a 
wheel, there seems to be no lack of ready cash for the 
purpose. Now a hundred dollars is no inconsiderable 
sum for the majority of such as buy wheels to expend 
on a thing of that kind. If the amount were required 
to pay a doctor’s bill, it would not be so readily forth- 


| coming. 
in the vaults of the savings bank, it would be deposit- 

|ed only with the feeling of suffering a present incon- 

| venience for a future convenience ; but when it goes 

| for a bicycle it goes easy. 

| Ifthe amount cannot be commanded in a lump, it 





same. 

We are the last to find fault with this particular | 
| craze, and we do not advise against the expenditure of | 
money for the purpose, but there seems to be a lesson 
to be learned from all this, which may be beneficial. 

In purchasing a bicycle, have not thousands learned 
that, in order to secure the money, they were obliged 
to economize in one way or another, and in so econo- 
mizing have they not found that they had been 
indulging in many expenditures that might have been 
avoided ? Have they not found it easier to save a 
‘| hundred dollars than they thought, before they felt 
they must do it for the indispensable wheel ? 

SUMMER STUDY FOR CITY CHILDREN. 

In this burrying last decade of the century, when 
|everybody is “trying to get time.” the problem of 
where the young may get it has been partly solved 
by shortening the hours spent in the school room. The 
daily session closes in popular city schools at one 
oelock. Thus time is found for riding and dancing 
lessons; for fairs, parties and the theater; for ball 
games and gymnasium practice; for private theatri- 
eals, candy pulls and the other amusements which 
somewhat relieve the monotony of school life. 

In private schools, the year begins late in Septem- 
ber, or, as in New York, the first or second week of 
| October, and closes early in June. The summer vaca- 
|tion is, therefore, from three to four months long. 
During pearly all of this time, a considerable number 
of families are settled in the country to lead fairly 
regular lives. 

It is thus that the children can best recruit for an- 
other winter of study and amusement. To parents 











jand who have thus, also, time for reflection, must 
|sometimes come the questions: “When are my 
l|ehildren to get an education?” “Is the best pre- 
paration for study in the winter, total suspension of 
directed mental activity in the summer?” “ Is it wise 
to allow the vacation to be spent in carrying out 
programmes for each day in the week of diversions 
such as tennis, driving, dancing, rowing, sailing, wheel- 
ing, riding, shooting ?” 

Would not all this exercise be just as beneficial and 
enjoyed with even more zest if say two morning 
hours, five days in the week, were devoted to regular 
study ? 

It is for boys and girls who have no taste for books, 
who never turn to one for companionship, that regular 
mental work is most desirable, 

How necessary for usefulness in life is the equipment 
of a well disciplined mind. 

“a Sammer study can easily be adapted to the needs of 
10% the pupil, and the proper teacher will see that it is 
i made attractive. If, during the school year, the pupil 





con | %° well spent as in making good these losses, so that he 
mm | may start in the autumn on an equal footing with his 


The fact is that Earth’s everyday wonders are as if 


Some even | they were not to thousands of grown people for lack of 


early eye opening. The actual knowledge to be gained 


|in a summer of the classification and peculiarities of 





Classmates. If, from lack of capacity, poor teaching 
‘or overcrowding in classes, there are subjects in math- 


plants and animals is not half so valuable as are the 
incidental lessons in observation sure to be gained. 
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Tests of Agricultural Implements. 
Bulletins No. 4and No. 7of the Utah Experiment 
Station contain interesting results from tests of draught 


| of farm wagons, plows, mowing machines and harrows, 
If, for prudential reasons, it should be buried | as measured by a self-recording dynamoweter. 


The conclusions as stated in these bulletins are as 
follows : 

That colters add to draught of plows by some 15 
percent. That trucks or wheels under the end of the 
plow beam decrease dranght by about 14 per cent, add 
uniformity to the furrow and lessen the work of the 
plowman. 

When the traces are not in line with the draught of 
the plow the draught is increased. 

Lenthening the hitch slightly decreased the draught. 
A share badly sharpened increased the draught 36 per 
cent overa new share. A dull share drew harder than 
a sharp one, but not as hard as a badly sharpened 
share. Draught decreases with the depth and with 
the width per square inch of soil. 

Walking plows gave slightly less draught than 
sulky plows witb rider. Sulky plows drew easier down 
hill, but much harder up hill than walking plows. A 
share straight on its land side and bottom took land 
well and gave a slight decrease of draught. A loss of 
draught was found on’ a sulky plow when its adjust- 
ment to take land was made from the pole. 

A wagon with fellies 114 inches wide drew on moist, 
but close, blue grass sward 41°6 per cent harder than 
wheels with fellies 3 inches wide. On a dirt road, 
slightly moist, the narrow tires drew 12°7 per cent 
heavier than the wide tires, 

Draught on plank road is one-fiftieth of the load, 
and not one-seventh of the draught on a dirt road in 
its ordinary condition after a rain. 

A load over the hind wheels drew 10 per cent easier 
than over the front wheels. 

Lowering the reach, or the couplitiz pole, on the 
hind wheels decreased draught ; wagons draw easier 
when the traction has an upward incline, and harder 
when horses are hitched to the end of the pole. 

Loose burrs reduced draught 4°5 per cent. 

An old mowing machine repaired drew easier than a 
new one. 

The draught was 87 per cent greater for a well 
sharpened sickle than for one more nicely sharpened. 

A pitman box set tight gave less draught than one 
set quite loosely. 

When cutter bar is not near right line with pitman 
rod the draught is increased. 

When guards are out of line the draught is in- 
creased. 

When cutter bar inclines upward draught is de- 
creased. 

When the sections of the sickle do not strike in the 
center of the guards the draught is increased. 

The draught was decreased ten pounds by the driver 
walking. 

A loss of force was observed when the wheel at the 
end of cutter bar failed to work well, 
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Muck Land on Fire. 

For three months a Blackford County, Ind., farm 
has been burning underground, and it has been im- 
possible to extinguish it. The farm is owned by Frank 
Williams, auditor of Wabash County. Mr. Williams’ 
farm contains sixty-six acres of muck, which, when 
dry, will burn like sawdust. Three months ago fire 
started in the muck land. Little attention was paid 
to it until within the last week, when it was discov- 
ered that the fire was burning under ten acres and 
was still spreading. Within the last few days the ten 
acre patch has been a glowing furnace, 





JULY 20, 1895.] 


Beis’s Place in Telephony, 
BY A. E. DOLBEAR. 

In the German exhibit at the world’s Fair at Chi- 
cago was displayed a bust of Phillipp Reis, of Fried- 
erichsdorf, Germany, and it was labeled with a card 
stating that he was the inventor of the electric speak- 
ing telephone. A monument built by the German 
people in his memory bears the same statement as an 
inscription. Reis’s work on the telephone was all done 
between 1860 and 1863, yet in this country we have 
heard of him chiefly for what it has been alleged he 
did not do. Within a year or two it has been written 
in good English by persons who certainly ought to 
know, that Reis’s telephone was only a tone telephone 
which would reproduce sounds of various sorts but not 
speech, and this in spite of the fuct that Reis said 
emphatically in one of his lectures that *‘ words even 
were reproduced ” by his apparatus, and in spite of the 
explicit testimony of a good number of persons yet liv- 
ing who were witnesses of his work in his own hands 
that they heard it transmit speech, such for instance 
as Prof. Quincke, of Heidelberg, Dr. Messel, of London, 
Dr. Hagen, of Cambridge, Mass., now deceased. The 
question is not as to whether the speech was transmit- 
ted well or ill, but was it transmitted at all. If it was 
transmitted at all, then he was the inventor of the tele- 
phone. Improvements might come, but the apparatus 
to be improved was already invented. Henceforth it 
was simply a question of relative efficiency. 

After improvements in both transmitter and receiver 
had been made and the telephone became of commer- 
cial importance, the owners of the improvements saw 
that to hold a monopoly on the business it was needful 
to show that Reis did not invent a speaking telephone, 
and to accomplish this, technical advantage was taken 
of every available thing. Reis’s description of his 
apparatus was strained beyond measure, his plain 
statements were ignored, the direct testimony of eye 
and ear witnesses was not allowed to be heard, and as 
Reis himself was dead, he could not be heard. Worse 
than that, inventors were allowed to patent apparatus 
which embodied what Reis showed in his, without any 
improvement, if the description of it and its mode of 
operation was different from Reis’s. As proof of this, 
compare the apparatus described in the famous Ber- 
liner patent about which there is now so much concern 
—-a patent which was applied for in 1877, and issued in 
1891. There is not an essential thing in that which 
was not shown in Reis’s devices, and for the purposes of 
speech transmission the latter will work as well as the 
former; but they are described in terms which will 
apply equally well to Reis. Now a change in descrip- 
tion of a piece of apparatus does not make a change in 
its mode of operation. The latter is automatic. That 
which makes the transmitter of to-day better than the 
Reis transmitter is the substitution of hard carbon, 
and nothing else, in the same place and for the same 
purpose for platinum which was used by Reis. If Reis 
had chanced to employ such carbon in the place of 
platinum, he would have had a good speaking tele- 
phone, and he might have described its mode of opera- 
tion just as he did describe his platinum-tipped elec- 
trodes. 

The whole stress of the controversy was not upon 
the apparatus and its necessary automatic action, but 
upon Reis’s description of its mode of operation, and 
so successful was this attempt that one judge declared 
that ‘‘a century of Reis would not make a speaking 
telephone.” This can only refer to the description, 
not to the apparatus, for, as I have said above, the 
substitution of a bit of hard carbon for the platinum 
terminal would have made a perfect transmitter. 

Who made that substitution? Neither Bell, nor 
Blake, nor Berliner, nor Edison, but Hughes, of Lon- 
don, and he gave it to the world. Like many another 
testamentary gift, the legatee failed to receive the 
legacy through crafty legality. 

Again, in 1866, Mr. Yates, of Dublin University. while 
experimenting with Reis apparatus, placed a drop of 
water between the terminals of the transmitter, for the 
express purpose of preventing the abrupt breaks in the 
current, and succeeded in transmitting speech perfect- 
ly, as onecan see would be the case. There were several 
witnesses of this living when the telephone cases were 
being heard here and abroad, but their testimony was 
excluded. Nothing would answer bat the printed 
page, printed at the time; and as it happened the ex- 
periment was not described, only remembered, it fol- 
lowed that what was good enough for true history was 
hot good enough for law. 

Once more. Emphasis has been put upon the state- 
ment that the inefficiency of the Reis transmitter is 
due to its breaking the current at every vibration, so 
'tcan only transmit pitch and not speech, whereas it 
is easy to show it is nothing of the sort ; and that when 
the transmitter is spoken to gently it transmits fairly 
Well, in spite of the breaks which may occur. Sud- 
den breaks in the current make so strong a sound in 
the receiver of any type as to persist in the ear for an 
interval long enough to drown weaker sounds if they 
be present. If the Reis transmitter be provided with 
4 shunt cireuit, so there will be a current in the receiv- 
er all the time, whether the movable terminals be in 
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contact or not, one may discover at once whether the 
apparatus works the way it has been alleged to work 
and as the courts have decided it does work. One 
may hear and understand nearly everything said, and 
this proves that the Reis transmitter has the proper 
mieropbonie action. This does not make it a commer- 
cial instrument, but it serves to show that all the 
arguments made against it were wrong and were 
based upon untrue assumptions. 

Many substances have been tried in the endeavor to 
find a substitute for hard carbon. None have been 
found its equal for such a purpose, but the metal 
osmium works fairly well, while silicon and boron, the. 
chemical relatives of carbon, can also be used. 

Some day the whole story of the telephone will be 
written. Distinctions will be made where they exist 
and where they do not exist; identity will be noted. 
It is now very certain that then there will be no need 
tochange the inscription upon Reis’s monument.—The 
Electrical Engineer. 
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Professor Franz Neumann, 

Professor Neumann, the eminent physicist and math- 
ematician, died on May 23 at Kénigsberg at the age 
of ninety-seven. At a recent meeting of the Paris 
Academy the secretary, M. Bertrand, in announcing 
the loss the academy had sustained by the death of 
such a distinguished correspondent in the geometry 
section, pronounced the following short éloge on Pro- 
fessor Neumann’s contributions to knowledge : 

‘Franz Neumann, professor of physics and miner- 
alogy at the University of Konigsberg, made his début 
in science more than seventy years ago by some beau- 
tifnl works on mineralogy. Soon after he directed his 
studies toward physics, and by an admirable ‘ Mémoire 
sur la Théorie des Ondulations,’ which was presented 
to the Berlin Academy in 1835, he took his place among 
the masters of science. Neumann, like Cauchy, but by 
very different means, was led to consider luminous vi- 
brations as taking place in the plane of polarization, 
while Fresnel thought them perpendicular; he knew 
how to follow in the most minute details, always in ac- 
cordance with the observation, the mathematical con- 
sequences of his hypothesis. But Fresnel’s theory is 
not contradicted by any of the experiments ; so doubt 
continues, and the ever renewed discussions, whatever 
their conclusion may be, will remain a noble homage 
to the man of science and profound physicist who was 
the first to start them. 

‘“*Neumann’s memoir on induction showed again the 
great mathematical skill of its author. In it Neumann 
translated by general formule the discoveries of Fara- 
day and Lenz’s laws ; it is to him that we owe the ex- 
pression of the potential of a system of two closed cur- 
rents of which merely the existence, independently of 
the very elegant form which he has given it, has played 
such a great part in science. 

‘*Franz Neumann was a great professor. Even at 
the age of ninety he attracted numerous auditors ; his 
lessons, received and written out by learned students, 
have been studied in all the universities of Europe. 
The stady of physics was his aim; but when he came 
across a fine mathematical problem he excelled in in- 
teresting his auditors by initiating them occasionally 
into the highest theories of analysis. It is with justice 
that in 1863 the section of geometry, making amends 
for a long neglect, elected this illustrious physicist into 
the Academy.” 

—_———_—__—_—==s~+- 0 
The Effect of Volcanic Action Upon Earth 
Currents, 

Signor L. Palmieri, of the Vesuvius Observatory, has 
taken observations during the past six years upon the 
action of earth currents on a telegraph line extending 
bet ween the observatory and Resina. He has found 
that when Vesuvius is inactive or during periods of 
minimum activity, the earth currents flow upward, ir- 
respective of the azimuth at which the wire is placed, 
increasing and diminishing inversely as the activity of 
the voleano. When this activity reaches a certain 
point the currents cease, and if the volcanic action still 
further increases, the earth currents begin flowing 
downward, increasing with the activity of the crater. 
The experimenter, therefore, concludes that in the case 
of wires inclined to the horizon and out of the reach of 
volcanic interference the earth currents flow upward 
in whatever azimuth the wires are placed. 

—___—_—___ ——»- +9 + 
The National Meet of the League of American 
Wheelmen. 

The National Meet of the League of American 
Wheelmen was held this year at Asbury Park, N. J., 
where the visiting wheelmen, who numbered thou- 
sands of ladies and gentlemen, enjoyed the bracing 
sea air and ocean bathing. The place is admirably 
adapted for a bicycle meet, as the roads are superb 
and large hotels numerous. Almost every club through- 
out the country seems to have sent representatives- 
The Denver wheelmen, seventy-eight strong, attracted 
much attention, and were pronounced the best dressed 
men at the meet, and, for numbers and appearance, 
the delegation from Colorado took the prize at the 
great parade which occurred July 9. 
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Bicycle Notes, 
The doorkeeper of the Belgian Chamber of Deputies 
has provided a rack on which members can dispose 
their wheels upon arrival, for a large number of them 
have now adopted the practice of taking a morning 
spin before the opening of the session and arsive at the 
Legislative Palace mounted. 

An efficient electric bicycle lamp has been devised 
at last. The electrical part of the lamp is a dry bat- 
tery composed in some cases of three shelis one-half 
inch in diameter and four inches long and im others of 
six of these shells. A continuous light is farnished for 
one hundred and forty-four honrs without recharging. 
The current is regulated by means of a switch ; the 
lamp can be recharged at a cost of twenty-five cents 
by purchasing of local agents one more of these shells, 
just as a man buys cartridges for agun. The advan- 
tages of the lamp are that the vibration does not affect 
the light at all and there is no smoke, no leakage and 
no odor about it and it is far more reliable than the 
ordinary bicycle lamp. 

Private Arthur E. Weed, of Company F, Ninth 
Infantry, left New York on a bicycle at 8 P. M., June 
25, 1895, with a message to Col. Kline, at Madison Bar- 
racks, reached Sackett’s Harbor at 20 minutes to 4 
June 29, Starting on June 9, Lieut. Wise and Private 
Weed made the trip from Madison Barracks to 
Governor's Island in eighty-eigbt hours. The return 
trip made by Weed alone was made in ninety-six hours 
and forty minutes. The distance is 397 miles. Weed 
rode a twenty-one pound wh?el and carried the regu- 
lation soldier’s equipment, which weighs thitty-tive 
pounds, Sackett’s Harbor, where Madison Bartacks 
are located, is 10 miles west of Watertown, N. Y. 

The Customs Department of Canada has decided 
that tourists’ bicycles may be admitted free of duty on 
affidavit that the machines are the rider's personal 
property, and not brought into Canada for the par- 
pose of sale. 

The injustice of requiring cyclists to carry lamps at 
night while other vehicles are not required to do so 
has been recognized in New York City. MayorStrong 
has signed the Vehicle Light Bill. Ali passenger cabs, 
hacks and buggies will now have to have a lighted 
lamp at night the same as a bicycle. 

An interesting test case came to an issue in Chicago 
July 1, when Judge Payne denied the bill for au in- 
junction restraining the owners of the Fort Dearborn 
office building from interfering with a tenant while 
taking his bicycle to his office on the twelfth floor of 
the building. The judge, who is himself a wheelman, 
held that the bicycle was a vehic:. not different from 
a horse and buggy as far as the right to exclude from 
the premises was concerned, an’ that the owners of 
the building have a right to make regulations regard- 
ing the admission of vehicles. 

Perley Burritt arrived in Chicago at 12:45 o'clock, 
June 28, completing a ride on an eighteen pound bicycle 
from Jacksonville, Fla., to Chieago. The total dis- 
tance covered was 1,385 miles. Burritt started on his 
ride on June 13, at 6.20 A. M. Burritt says that the 
ride was undertaken for pleasure. When he started 
on his ride he weighed 100 pounds. He gained twelve 
pounds on the trip. He earried baggage weighing 
twenty-five pounds strapped on his back. 

A coupler by which two bicycles can be attached 
side by side is being introduced in New York City. 

A dispatch from Waltham, July 1, states that Arthur 
W. Porter, of Waltham, the crack cyclist, did a mile in 
the face of a strong wind in 1; 51 4-5. 

Well atithenticated stories about the scattering of 
tacks for the evident purpose of puncturing tires come 
from various places. It caused havoc at Sag Harbor, 
Sunday, June 23, where some person strewed tacks 
over the road with a liberal hand. Of fifteen wheel 
men who reached the hotel at Sag Harbor, every one 
had a puncture and some had three or four. This form 
of malicious mischief should be severely punished. 

The sum of 100,000 marks was included in the Ger- 
man Army estimates, the present year, for the supply 
of bicycles to the army. Two wheels are assigned to 
each battalion. The bicycles are to relieve the cavalry 
of a great part of its intelligence duty and to take the 
place of mounted orderlies. An Austrian officer has 
recently invented a military bicycle with which a very 
high speed has been obtained. The peculiarity of 
this bicycle is that the saddle is placed very low. 
The Russian, Portuguese and Belgian armies have 
now adopted the bicycle, regular instruction, practice 
and drill being provided for. 

Military experts believe that there are few parts of 
any civilized country where a wheelman cannot in a 
day cover at least twice the distance possible to a horse- 
man and in several consecutive days’ riding the differ- 
ence is still greater. The wheelman can go across coun- 
try or over almost any line practicable for a mounted 
man and often where the latter could not go, though 
of course good roads are desirable for bicycles as weil 
as for ammunition or baggage trains. The wheel can 
be easily lifted over stone walls or high fences, ané un- 
less the ground has been too recently tilled or the 





grass is too high, most open country is found to be 
practicable for the expert army wheel:nan. 
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AN IMPROVED WINDOW SHADE. 

The shade shown in the illustration consists of a 
series of sections, each capable of movement to or 
from an adjoining section, all of the sections being 
simultaneously adjusted in a simple and easy manner. 
has been patented by Mr. Joseph 
In 


The improvement 
Eckert, of No, 1127 Park Avenue, New York City. 








ECKERT'S WINDOW SHADE. 


.| the driver, by the movement of a hand or foot lever 





Fig. 1 all the shade sections are drawn up and stand 
at right angles to the window, and in Fig. 2 they are 
down and held at a slight inclination, to regulate the 


admission of light and air. Projecting from a rod} 
journaled at the top of the window frawe is a series of | 
U-shaped guides, and in a socket in the window frame | 
over each guide is journaled a hanger or bracket whese| 
lower horizontal member carries a drum or hollow | 


‘ . . . | 
spring curtain roller, the tendency of the spring being | 


to maintain the shade section rolled up, although the| 
shade remains in such position as it is placed when 
pulled down. A cord at one side of the window is 
connected with the pawis of all the spring rollers, and 
by drawing upon the cord the various shade sections 


will be simultaneously} raised by their several springs. 
Each hanger or bracket is held normally in a position 
to overlap the other by a spring coiled around its 
upper member in the socket, but in order that the 


shade sections may be carried to any desired angle, a 
bar pivotally connected with and extending across the 
upper horizontal members of the hangers is connected 
by a link with a cord extending over pulleys and down 
at one side of the window, the lower end of the cord 
having open links or loops for engagement with a but- 
ton on the window frame. When this cord is left free 


the springs controlling the brackets cause the shade 
sections to overlap each other and stop the admission 
of light as would a one-piece shade. The bottom rails 
of the shade sections are connected together at their 
inner and outer ends by pivotally attached longitudinal 
bars. 


A SWINGING SEAT FOR AGRICULTURAL IMPLEMENTS. 
A seat in which the motion of the machine and the 
inequalities of the ground will be but little felt, the 
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BEYER'S AGRICULTURAL MACHINE SEAT. 
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seat being also adjustable to suit riders of different 
weights, has been patented by Mr. Louis Beyer, Jr., 
of Calumet Harbor, Wise. Mounted on either the front 
or rear axle is a hoop or bow spring, through which 
passes a seat beam supporting the seat on a spring 
shank at its rear end, the forward end of the beam 








parsing through a sleeve connected by a link to a 
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sleeve on the tongue or on the reach. The upper 
sleeve has a set screw or pin to enter one of several 
holes in the seat beam, and the sleeves are adjusted 
back ward or forward according to the weight carried 
in the seat. The seat beam is suspended in the hoop 
spring by links, whose upper ends have eyes secured 
to horizontal segmental meshing gears journaled in 
the upper portion of the hoop spring, one of the gears 
having a handle, By moving the gears to carry the 
upper ends of the links together to the center of the 
spring, which the rider may do without leaving his 
seat, » pendulum springing swing movement is ob- 
tained, designed to counteract any unevenness in bill 
work, the vertical position of the links being designed 
to afford ample elasticity in ordinary rough ground, 
retaining the seat essentially level and unaffected by 
the motion of the machine. 


a 
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A CARRIAGE AND WAGON BRAKE. 

A convenient and readily attachable brake device, 
which may be applied without interfering with any of 
the usual running gear, is represented in the accom- 
panying illustration. It has been patented by Mr. 
Henry C. Chamberlin, of Lanesborough, Pa. Fig. 1) 
shows the application of the device on a carriage, Fig. | 
2 representing the connection of the brake band lever | 
with a link whose other end is connected with a lever 
in reach of the driver. Attached to the wheel spokes 
by a clamping plate, and surrounding the vehicle hub, 
is a friction hub, with cylindrical flange to afford a 
friction bearing, and on the axle is clamped a bracket 
arm on which is pivoted a lever, to whose outer end is 
attached one end of a friction band, adapted to sur- 
round the friction hub, the other end of the band be- 
ing affixed to the rear end of the bracket arm, which 
extends under the hub. It will be readily seen that 
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CHAMBERLIN’S BRAKE. 


connected with the other end of the link which extends 
to the brake lever, will draw the friction band closely 
around the friction hub to retard or stop the wheel. 
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English Patents, 

It appears from the twelfth report of the comptrol- 
ler-general of patents, designs, and trade marks that 
last year 25,386 patents, 21,230 single designs, and 8,013 
trade marks were applied for,the nuinber of patent ap- 
plications being the largest in the group, though this 
was not the case with regard to the other figures. Of 
the 25,000 odd patent applications, 500, or 2 per ccnt, 
were made by women, about 100 being inventions con- 
nected with articles of dress. The number of readers 
frequenting the Patent Office library showed an ad- 
vance upon the previous year, 113,374 persons having 
availed themselves of its use. 

AN AUTOMATIC LIFE GUARD FOR CARS. 

This is a device designed to prevent the injury 
of any one, child or adult, who may be caught 
in the path of a moving car, by picking up and 
safely carrying the individual until the car is 
brought to a standstill, the body being so caught 
and held in an elastically suspended basket that 
contact with the drawhead, dashboard or wheels 
| is impossible. The improvement has been pa- 
_ tented by Miss Clara M. Beebe, of Elmira, N. Y. 

Connected by means of semi-elliptical springs, 
' with arms which extend beneath the car, is a 
forward buffer having curved arms at its ends 
and a pneumatic cushion across the front, the 
device being shown applied to a car in Fig. 1, 
and Fig. 2 representing a bottom plan view, 
The arms extending beneath the car are braced by 
cross rods, one of which serves as an axle for front 
guide wheels, and on the rear ends of the arms are 
staples engaging loop-like hangers secured to a trans- 
verse swivel plate, which has a central bearing plate 
fastened between the car timbers, so that in rounding 








a curve the apparatus carried by the buffer arms has a 
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free movement in front of the car. Uprights secured 
to the buffer arms in front of the dashboard carry a 
transverse rod from which is suspended, by means of 
springs, a cross bar to which is secured the frame of a 
wire basket having a curved or dishing bottom, and 
supported near its front edge by curved springs fast- 
ened to the buffer arms, the basket being thus yield- 
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BEEBE’S AUTOMATIC LIFE GUARD FOR CARS. 


ingly supported atthe backand at its lower front 
end. Handles on the buffer arms facilitate the shifting 
of the device from one end of the car tothe other. Ina 
patent which has been applied for, the inventor pro- 
vides a further improvement designed to pick up a 
person prostrate on the track, without rolling the 
body along, the device being called into instant use 
by a touch of the motorman’s foot, and as quickly 
withdrawn when no longer needed. 


Mydrogen Peroxide as a Preservative. 

According to Barbi (Pharm. Centralh., vol. xxxvi, 
p. 307), hydrogen peroxide is one of the best, least 
harmfal and most convenient agents for preserving 
sirups, wine, beer, cider and vinegar. For this pur- 
pose 10 gm. (244 fl. dr.)of the commercial peroxide of 
hydrogen may be added to each liter (say one quart) 
of the article to be preserved. 
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A HAND CRIMPING TOOL. 

To quickly and firmly crimp a cap on an oil can or 
other receptacle, the simple band tool shown in the 
engraving has been patented by Mr. John Wood, of 
Seventh Street and Jackson Avenue, Long Island 
City, N. ¥. The tool is represented in use in one of the 
views, the other view showing the caps employed and 
a section of a can top with its cap crimped on. A 
flanged crimping disk is adjustably mounted to rotate 
loosely on the lower end of a stock in which is a pivot 
on which are fulcrumed two hand levers, the lower 
end of one lever carrying a crimping roll which rotates 
and slides loosely, and the other lever having a forked 
lower end adapting it to similarly carry two crimping 
rolls. Each crimping roll has an annular flange, and is 
held down by a coiled spring to press upon the annular 
flange of the crimping disk, the springs normally ex- 
erting a pressure on the lower ends of the levers to 
move their handles apart. When the cap is placed on 
top of the can and the tool applied, as shown in the 
illustration, the hand levers are in an outermost posi- 











WOOD’S HAND CRIMPING TOOL. 


tion and the crimping rolls do not touch the flange of 
the cap; but on pressing the handles together the 
crimping rolls move inwardly, and their flanges travel 
on the flanges of the crimping disk, causing the flange 
of the cap to turn in under the flaring mouth of the 
spout, the operator at the same time turning the tool 
to crimp the cap in place all around. 
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THE MANUFACTURE OF PHOTOGRAPHIC APPARATUS. 
(Continued from first page.) 

remaining illustration on our first page shows the 

hand camera department, in which are put together 

the various kinds of hand cameras for which this 

establishment is noted. We give illustrations of some 
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The ground glass screen is covered by a lid, which, 
when raised, forms a shield at the top and sides, which 
renders the image very distinctandclear. The lid hasa 
mirror on the under side, which is used for viewing the 
image when the camera is reversed for vertical views. 
The folding Premier, one of the standard instru- 


of these hand cameras to show their convenient form | ™euts made in this establishment, is known the world 


when in use and their compactness when folded. 

The Premo, shown in Fig. 5, is a complete and prac 
tical hand camera, having all the recent improvements, 
including the swing back and rising and falling front. 
It is arranged to receive 
a tripod on two of its 
sides. The view finder 
is attached to the bed, 
and is reversible. The 
ground glass screen has 


vents it from closing on 
the withdrawal of the 
plate holder, so that the 
latter may more readily 
be reinserted. A touch 
on the spring button 
closes the sereen for 
focusing, and causes it to exert a pressure on the 
holder. Either glass plates or cut or roll films may be 
used in this camera. 

Fig. 6 represents the long focus Premo closed, opened 
asan ordinary folding camera, and also arranged for 
extremely long focus. This is a new device, which will 





Fig. 5.-PREMO HAND CAMERA. 


be readily understood and appreciated by the photo- | 


grapher, who has often failed of securing possibie re- 
sults for the want of a fewinches more of camera 
bellows. 

We give in Fig. 7 an illustration of a Premo camera 
adapted for stereoscopic work. This camera is designed 
to keep pace with the reviving interest in stereoscopic 





CLOSED. OPEN. 


Fig. 6.-LONG FOCUS PREMO CAMERA. 


views. The stereo lenses are matched and provided 
with a double shutter, designed especially for this 
use, 

In Fig. 8 we give an illustration of the Carlton twin 
lens camera, This instrument will be appreciated by 
those who desire to practice photography under the 
most favorable circumstances. It has two lenses of the 
same focus, one placed above the other, the lower one 
forming the picture on the plate, while the upper one 
forms an image on the ground glass at the top of the 
camera, the glass being of the same size as the plate. 





Fig. 10.—TESTING DEPARTMENT. 














a new device, which pre- | 











over as a first-class practical camera. It hasa fine lens 
and an efficient shutter. It is a favorite form of camera 
among amateurs, 

In Fig. 9 we have shown some of the fine large 
cameras made at this factory. While these cuts give 
an idea of the 
shape and gen- 
eral appear- 
ance of these 
instruments, 
they do not 
convey a fair 


impression of 
the finish. 
In Fig. 10 we 


have shown a 
view in the 
testing depart- 
ment, where 
every camera 
is subjected to severe tests, both as to its mechanical 
and optical parts 

in Fig. 11 we give a view in the shipping department, 





Fig. 7. _PREMO. FOR STEREOSCOPIC 
WORK. 


which conveys an idea of the activity which here pre- | 
Besides the various kinds and sizes of cameras | 


vails. 
made at this fac- 
tory, there are a 
number of excel- 
lent forms of tri- 
pod, adapted for 
the several forms 
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The Scientific American Cyclopedia of ‘tedecton. 

The Home Journai for July 3, 18%, says of the 
SCIENTIFIC AMERICAN Cyclopedia of Receipts, Notes 
and Queries : ‘‘ After a use of several years, we can say 
that we know of no single volume which contains such 
a large body of practical information of value to the 





Fig. 8.—CARLTON TWIN LENS CAMERA. 


household in all its departments and to the amateur 
craftsman or mechanic. Not a single receipt has 
failed, nor is there an imaginable inquiry within the 
realm of domestic science or industry to which this 
book does not satisfactorily respond. It is a volume 








Fig. 9._FINISHING LARGE CAMERAS, 


of camera; also plate holders, printing frames, and a 
large number of accessories manufactured by them. 
The Rochester Optical Co., of Rochester, N. Y., whose 
factory forms the subject of oar sketches, was founded 
and is owned and managed by Mr. W. F. Carlton, 
who has shown great business enterprise and acumen 
in diseerning prospectively the needs of both profes- 
sional and amateur pho- 5 
tographers, thereby gain- 
inz for himself a large and 
well deserved patronage. 


bell in some telephone 
call for connection lights the lamp. 


that will save its cost many fold, while to open and 
read it at random is to make an invariable and certain 
addition to one’s knowledge.” 

>+ore 
lamp is being used instead of a 
exchanges in England. The 


A SMALL electric 





Fig. 11.-SHIPPING DEPARTMENT. 
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Machinery as am Educator. 

In looking at a complex piece of machinery, such as 
the great triple-expansion engines of a high-speed 
modern ocean racer, the first feeling of the aninstruct- 
ed- layman is apt to be that of confused awe, The 
huge mechanism appears to bim as a leviathan, a great 
brute force, trained by man and ander his control, but 
yet ready to strike down rathlessly any one who shall 
get in its way. Education is about the last function 
that one feels ready to attribute to it. Yet in the En- 
gineering Magazine, May, Alexander E. Outerbridge, 
Jr., tells us that a machine is a great educator, and he 
ranks its work in this line as of avery high grade. 
His ideas, which are worthy of careful attention, are 
xziven in the following extracts which the Literary 
Digest quotes from his article. The Literary Digest, 
by the way, is one of the most interesting weekly pa- 
pers that comes to this office.) 

‘‘An impression prevails in the minds of many in- 
telligent people, more especially, perhaps, among 
those who are not directly engaged in mechanical pur- 
suits, that the tendeney of modern methods of manu- 
facture in the substitution of machinery for hand labor 
is detrimental to the intellectual development of the 
wage earner, in that it makes him an automaton, 
like the machine which he tends; that the workman in 
a great factory loses his individuality; that the handi- 
eraftaman of a former generation has disappeared, and 
that bis successor is a mere warionette, to whom the 
gift of brains is a superfluity. 

“It is the object of this paper to present briefly a 
different and, in some respects. a novel view of the edu- 
cational influence that machinery exerts upon the 
mental and moral development of the workingman, 
and to show that the introduction of new inventions, 
so far from being an oppression to the wage earner, is, 
in fact, his greatest boon. These conclusions, which 
are the result of daily observation for a number of 
years in a large industrial works, are at variance with 
the opinions of those theorists and economic writers 
who maintain that mechanical occupation is neces- 
sarily narrowing to the intellect. ° 

“T am satisfied that an insensate machine, in the 

material combinations of which, however, the skilled 
designer ‘has embodied his own mental faculties, so 
that it is constrained to do his will when power is ap- 
plied,’ performing accurately the most complex opera- 
tions, exerts a stimulating educational influence upon 
the care-tender, even though he may be an illiterate 
man or boy entirely unconscious of thisinfluence. If 
you give a boy of average capacity the simplest routine 
work to do in conneetion with a machine—it may be 
merely to feed it with raw material—he will, at first 
perhaps, perform his task in a perfunctory manner, 
taking little interest in the work and having no com- 
prehension of the mechanism of the machine. Little by 
little, however, the constant repetition of mechanical 
movements, producing always one uniform result, im- 
presses itself upon his latent powers of observation and 
comprehension, the underlying principles and hereto- 
fore hidden motive of the seemingly inexplicable com- 
bination of wheels and gears is revealed, and simple 
order is evolved out of complexity; a new interest is 
developed and the boy becomes an intelligent ope- 
rator . 
“ The educational influence of mechanical occupation 
upon the workingman is strikingly illustrated in 
another manner. You will find in all large industrial 
establishments employes who exhibit as much skill in 
their special work as that of well known original sci- 
entific investigators, they are daily performing opera- 
tions as delicate in their way as the work of the micro- 
scopist, and with a degree of accuracy amazing to the 
novice. Take, for example, the simplest operation of 
calipering a tube or measuring a rod, and you will 
find mechanics dealing quantitatively with minute 
fractions of an inch which ordinary people totally dis- 
regard.” 

That all this close relationship bet ween machine and 
operator has its educational value no one can doubt. 
But Mr. Outerbridge goes farther, and pursues his sub- 
ject into a realm that harsh critics might be tempted to 
call that of fancy. A machine, he says, is in a certain 
sense the representative of the human mind that con- 
ceived it. He states this as follows: 

“I believe that every novel machine possesses some- 
thing of the personality of its creator. I believe, 
furthermore, that it is possible to trace through the 
machine, back to the inventor, a positive and continu- 
ing influence of his mind upon the mind of the ope- 
rator. 

“I believe that the special mental development of 
the preseni generation of American engineers and me- 
chanics may also be traced through historical relics to 
the subtile quality of mind with which famous Ameri- 
ean inventors have endowed their creations. These 
forees have been silently working to mould the minds 
of men in characteristic grooves, so that it is as impos- 


sible to mistake a purely American machine for a 


foreign prodaction as it is to mistake a Chinaman for 
an Indian. This characterization may be even more 
sharply defined. It is not an unusual observation 


American. 


Scientific 


duced by one establishment may often be distinguished 
from similar machines of another make (without the 
aid of any name plate) through a peculiar ‘something ’ 
which the Frenchman expresses with a shrug and ‘Je 
ne sais quoi.’” 
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THE ELECTRICAL CONDUIT SYSTEM IN NEW YORK CITY. 

In the city of New York some of the principal lines of 
street railway cars are at present operated by wire rope 
eables. This is an effective system when it is in good 
running order, but it is liable to breakage of wires, 
causing frequent interruptions, during which all the 
cars on a given section come to a standstill. 

In the northerly section of the great city the over- 
head trolley has been introduced. But in the south- 
ern or more thickly populated portions, such trolley 
is considered undesirable, and a new electric line, in 
which the electric conductors are placed underground, 
has lately been inaugurated and the working proves 
to be highly successful. 

The conductors are arranged within a slotted tube 
or conduit, which is located in the middle of the 
track. The appearance on the surface of the ground 
is similar to the cable system. 

Projecting down from the floor of the car into the 
slot is a bar or plow which presses against the flat sur- 
faces of two iron conductors running the entire length 
of the conduit. These conductors are placed each 
three inches on each side away from the center of the 
slot, to avoid deleterious effects of any drip which 
would otherwise reach them, and are of channel iron 
four inches deep and thirty feet long. They are sus- 
| pended from the ceiling of the conduit by means of in- 
sulators devised for this especial purpose, and are at a 
depth of thirteen inches below the conduit slot. 











NEW YORK ELECTRICAL UNDERGROUND CONDUIT SYS- 
TEM-SECTION OF CONDUIT—INSULATOR SUSPENSION. 


Each conductor is sufficiently rigid to require sus- 
pension at the ends and centers only, and the ends be- 
ing located in the manholes, and handholes being 
placed at the centers, inspection and repairs are ren- 
dered comparatively easy. The conductors are bonded 
to each other by stranded copper wire securely riveted 
into the web of the metal. 

The new line is constructed on Lenox Avenue, and 
extends from 108th Street to 146th Street, a distance 
| of 234 miles. The present power plant consists of two 
| 650 horse power engines and 400 kilowatt generators. 
Steam is supplied from two Babcock & Wilcox water 
tube boilers arranged in one battery. Each has arated 
capacity of 250 horse power, furnishing steam at 120 
|pounds. The engines are horizontal cross compound 
| Allis-Corliss machines, which during the experimental 
trips are run non-condensing. All the steam piping is 
placed beneath the floor of the engine room. To each 
of the engines is coupled a General Electric 400 kilo- 
watt generator of standard construction, but wound 
for 350 volts instead of 500 volts, as is the usual prac- 
tice in railway work. The conduit was built along the 
grade of the street, but with sufficient pitch to permit 
any water flowing into the conduit to find its way into 
the manholes located every 30 feet, and from thence 
into the sewers. 

The current does not return by means of the rails. 
Each conductor forms one side of the working circuit. 
The current merely rises on one side of the plow, passes 
through the controllers into the motors, and after per- 
forming its duty returns by the other side to the oppo- 
site or negative conductor. 

The plow or traveling contact arrangement is also 
essentially novel. It consists of two pieces of iron, one 
on each side of the plow, supported on spring leaves 
which cause them to press outwardly against the two 
condactors. The plow is suspended from a longitadi- 
nal bar bolted to cross beams set upon the track, 
and is constructed of two sheets of steel laid each one 
upon a plate of fiber. The two sheets of fiber are then 
brought together, inclosing strip copper conductors 
connected at the top to the motor eables and at the 
bottom riveted to two other pieces of sheet steel. 
These run on each side o# the plow and serve as sup- 
ports for the hinges which carry the sliding contact 
pieces. A heavy sheet of fiber continues downward 
and serves to separate these contacts. 

The motors employed are the standard General Elec- 
tric 800 machines, handled by “ K*” controllers. The 
ears which are used on the line were constructed by 





among mechanical experts to-day that machines pro- 





the John Stephenson Company, and are mounted on 
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standard cable trucks constructed by the Peckham 
Motor Truck and Wheel Company. The cars are 
brilliantly illuminated at night by means of incandes- 
cent electric lights. — 
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The Greek Language. 

Dr. Achilles Rose, in a paper recently read before the 
New York County Medical Association, says: 

“The study of the classics, especially the Greek, has 
been greatly favored in this country during the past 
years by the establishment of an American school at 
Athens. This school was founded in October, 1892, by 
the American Archeological Institute, and is supported 
by yearly contributions from eighteen universities in 
the United States. One result of the establishment of 
this school has been the gradual diffusion among cul- 
tivated people of a more correct notion of the Greek 
language, and of the appreciation of the fact that it is 
not a dead, but a living language, and that what is 
spoken to-day by seven millions is practically the same 
tongue that was used by Plato, Demosthenes and 
Platarch. 

“It is conceded that the study of the classical lan- 
guages, and of the Greek more especially, cannot be 
dispensed with ; it is the attribute of every cultured 
mind, the attribute of every true scholar ; it is con- 
ceded that the classics are powerful means to elevate, 
to ennoble our mind, our character. Greek is and 
should remain on the school plan. Only another, a 
rational method of learning it, has to be adopted ; 
it has to be learned practically, for practical pur- 
poses as well as for ideal. The most perfect, the 
ideal language will then speak for itself, and will in- 
spire scholars to unite in agitation for its general 
adoption. 

* Journals and new books are published regularly 
in Greece at the present day, and any one versed in 
ancient Greek need bat to examine one of these 
publications fairly and without prejudice, to be con- 
vinced that their language is the same as that of the 
Anabasis or of the New Testament. There are dif- 
ferences, it is true, but they are merely in the way of — 
simplification, such as every language—every living 
language, that is to say—undergoes in the course of 
time. 

“The fact that the Greek language alone has pre- 
served itself in all its original beauty through thou- 
sands of years is, to quote a modern Greek writer, 
* Because the beautiful is like the sunshine upon this 
world—because the beautiful lives forever.’ 

“The Greeks of today speak a language which 
Pericles, Socrates and Phidias would undeniably have 
understood. An unbroken chain stretches from those 
times down to the present. The Greek language is 
indeed immortal. 

“The pronunciation of Greek, as taught in our 
schools—which differs in a remarkable degree from 
that of the present inhabitants of Greece—lacks every 
scientific authority. The method of instruction in 
Greek in our schools and colleges is faulty. 

“In order to have command of a language, it is, 
above all, necessary to know how the people speak ; 
we must become familiar with the everyday language. 
Whoever is acquainted with the language of conver- 
sation of a people has the key to its literature as 
much as the natives themselves have. 

“ Greek taught like other living languages, by one 
or the other of modern methods, is not more difficult 
to learn than French or Spanish,certainly less difficult 
than German. 

**Let us have a Greek school here in New York, 
with natives of Greece as teachers, with children of 
immigrated Greeks, with Greek as the language of 
the house, where our children can learn Greek just 
as they can learn French or German in French and 
in German schools in this our city.” 





Metal Workers of Asia. 

Among the half civilized peoples of Central Asia are 
many artistic workers in metals. One of these nations 
or tribes, the Burates, is famous for inlaid work. The 
Russians call these workmen “ Bratskaya Robata.” 
They use gold, tin and silver for inlaid work on iron. 
The art has been practiced by them for thousands of 
years, and their skill has been recorded in the ancient 
folk songs of Asia. A writer describing their work 
says they hammer the silver, gold or tin very thin. 
Then the part of the object to be inlaid is made rough 
with a hammer, the surface of which is roughened like 
a file. Templets of birch bark serve to cut the metal 
into the proper shape, which is laid upon the heated 
object and lightly hammered into the rough surface, 
then heated to a blue color, and the iniaid metal is 
hammered smooth with a polished hammer. 

The “Climax” Bicycle Watch and Holder. 

In our illustrated notice, of May 18 last, of this device 
by Messrs. Ingersoll & Brother, 65 Cortlandt Street, 
New York, we omitted to state the price of the article, 
which is $2.50. This includes the timepiece. Every 
cyclist will appreciate the convenience of the article 
and its low cost. 
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ELECTRIC LIGHT PLANT STEAMER BAY STATE. 

The accompanying illustration represents the elec- 
trie light plant on the new steamer Bay State, of the 
Boston and Portland Line, recently installed by the 
Belknap Motor Company, of Portland, Me. The en- 
gines used are the Ideal. The dynamos are multipo- 
lar slow-speed machines cf 400 lights capacity each, 
but either machine will carry the entire load, amount- 
ing to 540 lights, it having become a general practice 
to use duplicate plants for marine 
work, so, in case an accident should 
happen to either engine or dyna- 
mo, the duplicate machine can do 
the work. The dynamos were de- 
signed by Mr. W. H. Chapman, 
electrician for the company. This 
plant does great credit to the com- 
pany, and has secured further or- 
ders for the installation of two di- 
rect-coupled machines for steamer 
Portland, of the same line ; also, for 
steamship St. Croix, of the Inter- 
national Steamship Company, 
which is practically under the same 
board of management. The system 
of wiring is most excellent. There 
are eight main circuits controlled 
at the switch board in dynamo room, 
which lead to sixteen different dis- 
tributing boxes, containing 
switches located in different parts 
of the boat, each switch controlling 
six lights, tarning them on or off as 
may be desired. These distribut- 
ing boxes have glass fronts, secured 
with lock and key, and are under 
control of the steward of the boat. Then there are 
pilot lights on main and fore rigging, and at the bows 
of the boat. The fixtures are of the latest design, with 
opalescent globes and shades. The dining saloon is 
fitted with ground glass globes, which gives this part 
of the boat a very pleasing effect. The freight deck 
lights are protected with guarded fixtures. 
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Cats and Cold Storage. 


A story to the effect that a uew breed of cats had 
been produced in the cold storage warehouses of Pitts- 
burg went the rounds of the newspapers some months 
ago. A letter received from the secretary of the 
Cold Storage Company, and published in the June 
number of the American «Naturalist, shows that the 
story has but slight foundation in fact. The letter 
reads as follows: 
“While there is 
some foundation 
for the newspa- 
per article, it has 
been somewhat 
exaggerated. Our 
cold storage 
house is separated 
into rooms of va- 
rious sizes, vary- 
ing from 10° to 40° 
above zero. About 
a year ago we dis- 
covered mice in 
one of the rooms 
of the cold stor- 
age house. We 
removed one of 
the cats from the 
general ware- 
house to the room 
referred to in the 
cold storage 
house. While 
there, she had a 
litter of several 
kittens; four of 
these were trans- 
ferred into one of 
the general ware- 
houses, leaving 
three in the cold 
storage house. Af- 
ter the kittens 
were old enough 
to take care of 
themselves, we 
put the old cat 
back into the 
house we had 
taken her from. 




















Poultry Oars, 

The Live Poultry Transportation Company, which 
has offices in the Rookery Building, Chicago, has re- 
cently let a contract to the Ohio Falls Car Company 
for 38 cars. These cars will have a capacity of 16,000 
pounds each, that is, from 4,000 to 5,000 head of poul- 
try. The carsare 34 feet 10 inches long inside. This 
company has 156 of these poultry cars in service. They 
are without air brakes or vertical plane couplers, and 








BOSTON AND PORTLAND STEAMER BAY STATE. 


it is said that the new cars are to be minus these im- 
provements, Evidently the company is in the busi- 
ness for what it is worth. The National Car Builder 
says: ‘‘Some society for the prevention of cruelty 
ought to take it in hand. It would probably order a 
few more cars then, as penning several thousand chick- 
ens or other fowls in one car is as cruel as anything 
ean well be, and probably quite as bad fer the pub- 
lie health as any other kind of indiscretion prac- 
ticed by greedy shippers.” 
—> +o 
Electric Fans Cause a Fire. 


A fire started in the steamship Massachusetts at the 
foot of West Twenty-ninth Street, New York City, 
June 19. The outbreak was in the meat storage room 
in the rear hold, and was caused by the friction of two 





Irone, 
In the alcoholic extract of orris root the inventor has 
discovered a new substance, wiiich is the aromatic 
principle of the root, which he gives the name “‘irone.” 
It is a ketone, having the formula O,;H..0. This body 
has the characteristic odor and ‘davor of the orris root, 
and may be preferentially employed in perfumery, ete. 
Its preparation is carried out thus: The alcoholic or 
ethereal extract of the root is distilied in a current of 
steam. Organic acids, ethers, alco. 
hols and irone pass over into the 
distillate, which is then treated 
with ether and the ethereai solu- 
tion agitated with a dilute alkali 
solution in order to separate the 
free acids. The mixture is evapo- 
rated down avd the residue dis- 
solved in aleohol, which soiution 
is mixed at the ordinary tem- 
perature with a weak solution of 
an alkaline hydrate in order to 
saponify the ethers of the organic 
acids. After some minutes it is 
poured into water, the neutral oils 
are dissolved in ether, the ether is 
evaporated and the residue dis- 
tilled in a current of steam. .lrone 
is one of the bodies distilling over 
first, and by repeating this opera 
tion several times it may be ob- 
tained fairly pure, but still contain- 
ing small quantities of aldehydes, 
which are eliminated by treatment 
with weak oxidizing agents. The 
irone is then converted into its phe 
nylhydrazone or condensed with 
another substituted ammonia to a ketone, from whici: 
bodies it is obtained by decomposing with dilute aciu: 
and distilling. 


Cavalry Telephone. 


An interesting experiment of installing a telephone 
by trotting cavalry was recently successfully ander- 
taken by some Prussian Uhlans between Berlin and 
Potsdam. Two sets of one officer and two non-com- 
missioned officers proceeded in the early morning re- 
spectively from Berlin and Potsdam. Each set was 
equipped with a complete telephone apparatus which 
one of the men carried in a leather case on his chest, 
besides the requisite quantity of thin wire. The end 
of the wire was connected with the respective towns’ 


telephone station, and the wire was, by means of a fork 
fixed at the end of 


the lance, thrown 





Lh lie aia over the tops of 
the trees along the 


road. As each 

















kilometer of wire 
was thus suspend 
ed was 
made, 
ascertaine 
whether there was 
connection with 
the station. A 
new kilometer of 
wire was then con- 
nected with the 
former, and on 
went the men. 
The two sets met 
at Teltow. The 
wires, having 
been respectively 
tested with their 
respective 


halt 
and it was 
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sta 
were 

and tele- 
phonic connection 
Berlin 
and Potsdam was 
established, The 
distanee is about 
twenty miles, and 
the whole thing 
was done in about 
four hours. 


tions, 
nected, 
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Musky Trout. 
in the vicinity 








ELECTRIC LIGHT PLANT STEAMER BAY STATE. 


The change of climate or temperature seemed to affect | large electric fans which are used to keep the meat 


her almost immediately. 


languid. We placed her again in the cold storage | 


She got very weak and/| cool. 


The fireboat Zophar Mills, which was soon on the 


room, when she immediately revived. While the feel-| | spot, poured lots of water into the hold, soon extin- 


ers of the cats in the cold storage room are of the| 


guishing the flames, About $750 damage was caused. 


of Geneva there is 
a manufactory of 
musk by means of 
chemistry, which 
stands on the banks of the Rhone and the waste pro- 
ducts are discharged into the river. Asa consequence 
it is found that trout and other fish in the neighbor- 
hood have a musky savor, but whether, like some 
other fishes, they are attracted by the scent of the 


usual length, the fur is thick and the cats are larger, | Several firemen were partly overcome by the fumes of ; musk and eat the waste products or simply become 
stronger, and healthier than the cats in any of the | ammonia, which is used in the refrigerating apparatus | impregnated with the perfume bas not yet been ascer- 


other warehouses,” 


lin preserving the meat. 


tained, 
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AUTOMOBILE CARRIAGES, 

Since the early days of the present century a prac- 
tical road carriage which should carry its own means 
of propulsion has engrossed the attention of many in- 
ventors. To-day we are treated to a spectacle of an 
automobile carriage with four passengers which can 
travel 750 miles at the rate of nearly 16 miles an hour. 
We bave at various times illustrated all of the leading 
horseless carriages, and we now present views of the 
prize winners at the recent Paris-Bordeaux race. 

This race began in Paris on June 11; the course was 
from Paris to Bordeaux and return. Thedistance was 
about 860 miles from Paris to Bordeaux. Under the 
conditions of the race only four-seated carriages could 
compete for the first prize of 40,000 francs, or $8,000. 
Special prizes were also to be awarded to automatic 
and petroleam velocipedes. Sixty-six horseless vehicles 
propelled by petroleum, steam power, or electricity 
and five or six petroleum bicycles competed. The pre- 
liminaries were arranged with great care, checking 
stations being provided to insure the integrity of the 
race, Special telegraph wires were laid along the 
route to transmit pews of the progress of the race to 
Paris. The race by many thousand 
people.on the line of march. The first vehicle to arrive 


was witnessed 





Fig. 1. 





Fig. 3.-CARRIAGE No. 15, WHICH ARRIVED SECOND—THIRD PRIZE. 


at Bordeaux was MM. Panhard and Levassor’s pe- 
troleum carriage, which reached Bordeaux at 10:32 on 
Wednesday morning, the start having been made at 
Versailles at nine minates past noon the previous day. 
A stop of only four minutes was made, when the return 
trip was begun. M Bordeaux was 
22 hours 28 minutes over a distance of 585 kilometers 
(368 miles). The speed was 24 kilometers 400 meters an 
hour, equivalent to about 15 miles. The carriage of 
MM. Panhard and Levassor met with an accident 
shortly after leaving Bordeaux, which delayed it over 
This 
carriage made the entire trip in 2 days and 58 minutes 
for the round trip of 1,170 kilometers (727 miles), being 
Many of the 


Levassor’s time to 


an hour, which makes the run more creditable. 


at the average rate of 14°90 miles an hour. 
other vehicles made splendid time. 

The contest was arranged by Mr. James Gordon 
Bennett, Baron de Neufeldt, and others, who it is said 
paid for the prizes. The Panhard and Levassor’s car- 
riages, four in number, were propelled by the well 
known Daimler motor, which has achieved so much 
success in both this country and abroad. In the Sct- 
ENTIFIC AMERICAN for February 7, 1891, we illustrated 
the Daimler motor and some of its applications. 

The American company will bring out, within a few 
months, a carriage adapted to our American roads. 








PANHARD AND LEVASSOR CARRIAGE (No. 5)-SECOND PRIZE. 
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Their factory is located at Steinway, Long Island City. 
We illustrate the swall carriage of MM. Panhard and 
Levassor, which took the second prize, and also its 
arrival at the Porte-Maillot (Fig. 4), Paris, on the re- 
turn trip. 

The carriages were constantly accompanied by bicy- 
cle riders who were soon distanced. The roads along 
the route were filled with enthusiastic spectators. 

Though the two-seated carriage (No. 5) of MM. Pan- 
hard and Levassor (Fig. 1) arrived first, it received only 
second prize, the first prize being taken by the four- 
seated carriage of Les Fils de Peugeot Fréres, No. 16; 
the third was taken by a two-seated vehicle by the 
same party, No. 15, as was also the fourth, which was 
for a four-seated vehicle. (See Figs. 2 and 3.) 

The Fils de Peugeot Fréres carriages, like those of 
MM. Panhard and Levassor, were driven by petroleum 
motors. The gas, steam and electric driven carriages 
did not make a very good showing in the recent race. 

The roads in America are not good enough except in 
certain localities as yet to permit of a very rapid de- 
velopment of the automobile carriage, but their use in 
great cities is likely tobe rapid. An attempt will soon 
be made in New York to prove to the owners of a 





large retail dry goods store that mechanical power is 
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by the fruit grower, and yet the second one of the 
curious suits or cases which the little caterpillar wears 
is conspicuous enough to reveal its presence to the 
casual observer. The first suit is manufactured in the 
fall, to be worn all winter, but about the 15th of May 
the half grown caterpillar finds this too small, and 
proceeds to make a summer suit which resembles a 
miniature cigar in shape and color. These cigar-like 
objects can be seen moving over the leaf of a plant, 
although scarcely more than one-fifth of an inch in 
length, and when disturbed the little creatures retreat 
into them. The first indication of the insects’ pres- 
ence occurs on the swelling buds of apple, pear, or 
plum trees. Two or three have often been seen ona 
single bud busily at work eating holes into them no 
larger than a pin. The work on the expanded foliage 
is seen in skeletonized dead areas, which bave near 
their centers a clean cut round hole through one skin, 
usally on the under side of the leaf. The caterpillars 
also often attack the growing fruit. The bulletin gives 
the life history of this most interesting insect, from 
which it appears that it is only practicable to fight it 
while in the éaterpillar stage. and then it is so well 
protected in its case as to render its destruction im- 
possible unless the work is very thorough. It can 





























Fig. 4.—CARRIAGE No. 5 


cheaper and more efficient in the delivery of packages 
than wagons drawn by horses, and the Society for the 
Prevention of Cruelty to Animals is already figuring | 
on the cost of making the change on its ambulances 
from horses to Daimler motors. For our engravings 
we are indebted to L’ Illustration. 

—F Orem UCT 

The Cigar Case Borer. 

A comparatively new pest of fruit trees is the insect 
called the cigar case borer, which last year probably 
ranked next to the bud moth, in New York, in destruc- 
tiveness. Ina bulletin from the Cornell Experiment 
Station, Mr. Slingerland says that it has probably been 
present in limited numbers in the orchards of this State 
for many years, but public attention was not called to 
it until 1888, when Mr. Patrick Barry found it boring 
holes in newly set pear fruits. In 1892 Dr. Lintner 
received some apples from Oswego, which had appa- 
rently been bored by this insect, and in 1894 speci- 
mens were received at the experiment station of Ith- 
aca from a great number of places, showing that it 
was present in alarming numbers. So far the insect 
is recorded only from New York and Canada, but it 
will probably be heard from soon over a much wider 
range of country. Owing to its small size and peculiar 








habits the insect in any stage will be rarely noticed 


ARRIVING FIRST AT THE PORTE-MAILLOT, PARIS. 


probably be kept in check by two or three thorough 
sprayings with Paris green, if used at the rate of one 
pound to two hundred gallons of water. The first ap- 
plication, which may be effectively combined with the 
Bordeaux mixture for the apple scab fungus, should 
be made as soon as the little cases are seen on the 
opening buds. A second and perhaps a third appli- 
cation may be necessary at intervals of from four to 
seven days on badly infested trees. These sprayings 
will also check the bud moth. It has also been found 
in Canada that a kerosene emulsion spray applied at 
the same time as directed for Paris green is a still more 
effective check upon the case borer, and will probably 
be so on the bud moth. In pear orchards this insect 
and the psylla can be checked by a spray of the same 
emulsion when the leaves are opening. It should be 
remembered that a fruit tree onght never to be 
sprayed when in blossom, and that success in any case 
will depend almost entirely upon the thoroughness with 
which the work is done. 
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BAGGAGE is moved from one end to the other of the 
Victoria station, at Manchester, in basket trucks run- 
ning along a light electric railroad suspended from 
the roof of the station. The trucks are lowered by 
chains to any platform desired. 
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THE NORTH SEA SHIP CANAL. 

In our number for June 22 we gave maps showing 
the location of this great engineering work, which, 
starting at the mouth of the River Elbe, inthe North 
Sea, extends across the peninsula, a distance of 61 
miles, to the bay of Kiel, on the Baltic. The canal 
passes through a level country for the most part, 
although in some places the cutting 
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ture of hard lacquer and fine brick dust. After the 
preliminary coating has dried it is ground down 
smooth, with a kind of snake stone, and then with 
chareval, to give the finishing coat. After receiving 
the last coating, it is brought to either a bright or 
a matt surface, and at the part where pictures are 
to be put on, a gold ground is laid with two or three 
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Japan or to be satisfied with a fine black French 

polish, gilded where the picture is to be printed, 
Upon this prepared surface we might put the pic- 
ture by the “dusting on” process or ordinary carbor 
transfer process. The picture being fixed might be 
protected by some hard transparent oil varnish, such 
as best copal varnish. Dammar varnish is the most 
transparent of all, but it is not so hard 
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down of high embankments became 
necessary. We give from Illustrirte 
Zeitung characteristic illustrations, 
showing some of the scenery along 
the route of the canal, and also pic- 
tures of some of the machinery em- 
ployed in the execution of the work. 

One of our engravings is a pastoral 
seene near Burg, in Dithmarschen, 
showing the canal in the distance. 

Another is a view of the banks of 
the canal near Knoop. In the work 
of removing the earth to form the ditch 
or canal proper, strong bucket scrap- 
ers operated by steam were employed. 
These lifted the dirt into cars with 
great rapidity and economy. One of 
our engravings shows a steam scrap- 
ing machine at work. Another en- 
graving shows one of the great steam 
dredging floats at work. In this case 
the silt, which is lifted by an endless 
chain of buckets, is carried through a 
tube for a long distance and depos- 
ited along the bank of the canal, as 
shown. 
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Gold Lacquer Photographs, 

Before entering into the details of 
making such gold lacquer photo- 
graphs, we shall describe their ap- 
pearance, and, in outline, how they 
are made. The patented pictures ap- 
pear like our ordinary gold lacquer 
work with photographie picture on 
them. They are very beautiful and 
artistic. Wooden boards or boxes 
which have a flat or nearly flat or a 
cylindrical surface, such as hanging 
panels, handkercbief boxes, cylindri- 
eal flower vases, ete., are coated with 
black lacquer, and the part where 
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the pictures may be put on is gold 
lacquered with some layers of gold 
leaf, and the remaining part or mar- 
gin of the pictures is decorated with gold lacquer paint- 
ings. The picture is put on the gold ground by the 
well known “dusting on” process, fixed with another 
coat of rather transparent lacquer and is polished. 

The margin of the picture is finished in bright 
polish or matt, with gold lacquer decorations painted 
or plain. In the case of panels, the decorated mar- 
gin itself makes a very attractive frame. 

Lacquer work is one of Japan’s chief products. In 
no other place in the world is this work done ex- 
cept in China, and Chinese lacquer work is far behind 
Japanese. There is, in fact, no comparison between 
thetwo. Every one who has 
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layers of gold leaf. This gold ground is also fixed by 
a protective coating of lacquer. When the work is 
so far finished, the things are sent to a gold lac- 
quer painter, where the decorative guld painting is 
done. 

The patentee takes these prepared boards, panels, 
etc., he makes photographic prints on them by means 
of the “dusting on” process. Any good formula for 
the “‘dusting on” process will be found suitable. 

First, this dusted on picture is fixed ia the ordi- 
nary way, and when it is dry a protective lacquer 
coating is put on and polished. This is all that has 





ascopal. Althongh ne varnish pro- 
tection is as hard and strong as !ac- 
quer, we consider that a really good 
varnish is as strong asis necessary for 
the purpose under consideration, The 
method we suggest will make quite 
as attractive a picture as that pro- 
duced by the patentee’s process and 
at a cheaper rate. 

As to the patentee himself, 
trust that he will adopt no process 
more simple and cheap than the one 
he has patented, but will continue to 
turn out tne high class articles that he 
has heretofore, and will retain his well 
merited reputation. Shasbin Sowa, 
Photographic News. 

Re ea as 
Shipbuilding fer the Year 

The Bureau of Navigation has re- 
ceived preliminary returns siowing 
that 682 steam and sailing vessels of 
132,719 gross tons were built and docu- 
mented in the United States during 
the last fiscal year, compared with 776 
steam and sailing vessels of 121,547 
tons during 1894, an increase of 11,000 
tons. Final and revised returns will 
somewhat increase the figures by thx 
addition of barges, etc. Steam 
sels numbered 283, of 75,728 gross tons; 
sailing vessels, 399, of 56,990 tons, a de- 
crease of 8,000 tons steam and increase 
of 19,000 tons sail compared with 1894. 

Among notable additions of the 
year to the merchant fleet are the 
steamers St. Louis, Northland and 
Newport News. 

Among the notable American marine 
disasters of the year are the recent 
foundering of the steamship Colima; 
the loss of the steamship Kewee- 
naw, reported missing with thirty 
one lives on the Pacific; the strand- 
ing of the steamships 
and Ozama, and the loss of the 
cora on Lake Michigan. 
ee 
Niagara Electric 
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Cienfuegos 
steamship Chbi- 


Test of the System, 

The first practical demonstration of the system of 
transmission to be employed by the Cataract Construe 
tion Company in carrying the electric power to its cus 
tomers took place June 29. Two thousand horse power 
was conveyed from the power house to the works of 
the Pittsburg Reduction Company, a distance of three- 
quarters of a mile. 





Its course was first th rough the subway to the trans 
former building, where the 





seen really good Japanese 
laequer work wust admire 
its beautiful appearance and 
hard texture. The lacquer 
protects the materials from 
injuries arising from damp- 
ness of air and from all kinds 
of acids 

Lacquer is made from the 
gummy juice of a particular 
tree, growing both cultivated 
and wild, called Urushi-no- 
Ki, which means lacquer 
tree. The trees from which 
the lacquer is collected are 
mostly cultivated for this 
particular purpose. In the 
season of the year when the 
sap current is rising, men 
make a cut on the trunk of 
the lacquer tree, and from 
this cat gummy juice is col- 
lected by scraping it with a 
peculiarly shaped stick. This 
is refined to lacquer by evap- 
orating the watery part. 

This refined lacquer may 
be ased with or without col- 
oring matter. That used 
without coloring matter is 
always black, chocolate or light umber, and those 
with the mixture of coloring matter can be made in 
various colors, 

The lacquer coating is done as a special branch of 
occupation ; the patentee also leaves it in the hands 
of the lacquer painters. The things to be coated are 
first prepared with body lacquer consisting of a mix- 
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alternating current, by pass- 
ing through both statie and 
rotary transformers, is chang- 
ed to a direct current, then 
sent to the factory. The 
machinery worked smoothly, 
and the test was pronounced 
an entire success, 

Among those present were 
President Seiler, of the Nia- 
gara Falls Power Company ; 
Chief Electrician Thompson, 
of the General Electric Com- 
pany; Chief Engiuveer Breck- 
enridge, of the Cataract Con- 
struction Company; Superin- 
tendent Emmett, of the Gene 
ral Electric Company; and 
the engineers of the General 
Electric Company who have 
been in charge of the work. 
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A Lew for the Protection 
of Pneumatic Tires, 
A Chicopee, 
ance is as follows: 
son shall put or 


ordin- 
No ver- 


Mass., 


place, or 
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been patented by Mr. Mizuno, of Yokohama, in con- 
nection with the gold lacquer process, 

We suggest a method quite similar to the patented 
process, as regards result, which is easier, and at the 
same time cheaper. In this country it is very easy 
to get lacquer made, but where it cannot be got it | 
would be necessary to import the materials from | 





cause to be put or placed in 
or upon any street, lane, alley, 
or other public place in the 
city, any ashes, glass, crockery, scrap iron, nails, tacks, 
or any other articles which would be liable to injure or 
damage the tires or wheels of bicycles or any other 
vehicles which have wheels with rubber or pneumatie 
tires. Any persen violating the provisions of the pre- 
ceding section shall be liable to a fine of not less than 
$2 nor more than $20 for each offense. 
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Sorrespondvence. 





Force and HBeergy. 

To the Editor of the SctkntTivic AMERICAN: 
in your issue May 11, 1895, ap editorial article ap- 
pears under the above caption. While the subject is 
discussed in a profound and intelligent manner from 
the standpoint of experience, yet in the mind of a less 
intellectual person, like the present writer, there is 
more or less doubt on the conclusions arrived at, and 
stated as axioms. The terms energy, force, and work 
are plainly defined, as is also the various relations of 
the trio. The assumption that “the doctrine of the 
conservation of energy tells us that the available en- 
universe is tending to zero” is without 
foundation on bed rock. Your statement that “energy 
is defined as the capacity of doing work” cannot be 


ergy of the 
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for forty-eight hours, the liquid being then ready for 
the tannery. After the tannin has been extracted, the 
palmetto is steamed in a chemical solution, which re- 
moves the silicate contained in the leaves and changes 
the glossy shield to a gummy mass that can be removed 
without injury to the fiber. But in making imitation 
horse hair this gummy mass is allowed to dry, since it 
adds elasticity to the fiber. There are several combi- 
nations in which the production of tannin and fiber is 
said to be practicable and advantageous, so that tan- 
neries situated in the vicinity of paper mills can grind 
the palmetto in the sawme manner as bark, and the resi- 
due, after bleaching, isin proper shape for the paper 
mill. 

Origin of Chemical Terminations.—The terminations 
in the words “sulphate "and “sulphite ” areof French 
origin. In 1787 the method of chemical nomenclature 
proposed by Morveau, Lavoisier, Berthollet, and De 
Fourecroy was published, and this stiJl forms the basis 
of the present system. Lavoisier’s ideas were most 





doubted, but that such energy in the aniverse is tend- 
ing to zero may be confuted by a reference to that 
which has existed without diminution for all known 


time in the past. Our earth bas continued in its revo- 
lutions and ecireles around the san, as well as all the| 
bodies in our solar system, for all past ages without | 
deviation. The power or energy which causes the | 
lightning’s flash and the thander’s bolt, with all its de- | 
structive effects, is the same to-day as it was a thousand 
Why should it be said that the accomplish- 


years ago, 
” is impos- 


ment of what is termed “ perpetual motion 
Who knows bat that some genius may arise 
the situation and comprehend the| 


sible ? 
who wiil grasp 
power or energy that moves the worlds? There is no| 
steam engine in the clouds torana motor. Yet the 
lizbtning comes forth with a power that cannot be com- 
puted! A million horse power could not produce the | 
effect that a single flash has been known to accom- 


plish. 
The age for doubt has gone by, and he that will look | 


prominent in the scheme which was practically an em- 
bodiment of his antiphlogistic doctrines. The com- 
pounds of oxygene were divided into oxides and acides, 
and the names of the latter were distinguished by the 
terminations -eux (Ang. -ous) or -iqae (Ang. -ic) re- 
spectively, according as the acids contained more or 
less oxygen. The important rule was also introduced, 
and is still maintained with its original force, that the 
nawes of salts formed from acids distinguished by 
names ending in -eux (-ous) should terminate in -ite, 
and those from acids in -ique (-ic) should terminate in 
-ate.—Pharm. Jour. 


New Adjunct to the Balance.—In order to enable | 


workers with the balance to read the position of the 
pointer more accurately and readily, resort is often had 


| tothe device of fixing a magnifying lens before the divid- 


ed seale. Another simple contrivance is suggested by W. 
H. F. Kuhlmann (in Zeitschrift fur Instrumenten), in 


around and behold the wonders that have been ac- |'which the seale is reversed, so as to face a concave 
complished within the past fifty years will set 00) eylindrical mirror attached to the column that sup- 
bounds to the future. There are certain fixed laws in | ports the balance. The pointer is made finer at the 
Nature which are as unalterable as were ever the laws | end than usual, and moves between the scale and the 
of the Medes and Persians, and much more perpet- mirror in which a magnified image of the pointer and 
nal, that may be yet used by the coming man. | the scale appears. 
We are constantly learning something, and new and Influence of Trades on Faces.—A curious paper is 
unexpected results follow investigation. contributed by Dr. Louis Robinson toa recent number 
Energy will yet accomplish mauy things that are now | of Black wood’s on the influence of trades on faces. It 
deemed impossibie, among which will be a contrivance is pretty generally agreed that association with horses 
that will move by Nature’s fixed forces, without any gives a person a horsey look; but it appears that circus 
outside help from man. The mistaken notion that man riders and ring-masters are exempt from the general 
must produce the energy is but haman. Nature will/ rule, becanse with them the horses are regarded as 
produce and furnish all energy necessary to accomplish | mere *‘ properties,” and their minds are occupied solely 
great ends: and it only remains for man to put the with the achievement of certain feats to the satisfac- 
gionts in harness and stand at the helm. tion of the public. Dr. Robinson takes as types pro- 
May the good time hasten on ! fessional musicians, priests, actors, actresses, and black- 
Asbury Park, N. J. Davip H. WYCKOFF. | smiths, and shows how their pursuits induce strongly 
SSS == | marked facial expression. Even the style of hair 
Science Notes. which has become associated with musicians is not 
The Decimal System in the Measarement of Time | altogether dependent on fashion, but is evidence of 
and Angles.—According te the Genie Civil, the Geo-| trophic changes resulting from mental habits. The 
graphical Society of Toulouse has for some years been | growth and vitality of the hair are profoundly infla- 
studying the possibility of the application of the deci-|enced by emotions. Priests cannot change their 
mal system to the measurement of time and angles. | priestly countenance if they wished. For some mys- 
As a resnit of these »tudies, a scheme has been devised | terious reason the subcutaneous tissue over the cheek- 
whieh is to be presented to the coming Geographical | bones and under the jaws of the cleric’s face gets an 








Congress at London. It is proposed to divide the cir- | 
ele into 100 * cirs” (abbreviation of circulus), with deci- | 
mal subdivisions of “‘decirs,” “centicirs,” “ millicirs,” | 
and “dimicirs.” The letter X (initial letter of Greek | 
xuxAvus) is chosen to represent the cir, and an angle of 


7 cirs, 77 centicirs, and 51 dimicirs would, therefore, 


be written 7*7751 

For the decimal neasurement of time, the day, from 
midnight to midnight, is divided into 10 decimal hours, 
each hour into 10 “ * (abbreviation of centijour), 
décicés ” or decimal minutes, and the 
latter into ‘ " “ dimicés,” ete. 

The passage from the present measurements to the! 
new ones will be easy to realize. The conversion of 
the degrees, minutes, and seconds of ares into cirs and 
divisions of the cir will be effected by means of a table 
that Mr. De Rey Pailhade has calculated up to less 
than a balf anit of the seventh decimal, that is to aay, 
to less than 0000648 

From experiments made in Italy for calealating the 
time gained by the use of decimal measurements, it re- 
sults that such use shortens the duration of the work 
by two-sevenths (almost one-third), either in observa- 
It will be seen that such a gain 


cos 
each cé into 10 
centicés,” * miilicés, 


tion or in caiculation 
is not negligible. 
Tannin from Palmetto Leaves.—The extraction of 
tannin from the leaves of the palmetto has now become 
a& practical industry, and it is claimed that leather 
tanned with this product can be produced more eco- 
nomically than that which is treated with oak or hem- 
lock bark, while the residue forms a valuable paper 
stock, which is also utilized. In the process of extrac- 
tion the leaves and stems are separated, the stems are 
crushed fiat through rollers, while the leaves are finely 
This material is then placed in a large 
tank and evvered with water, the mass is 


shredded. 
wooden 


brought to the boiling poiut, but not allowed to boil 


undue supply of nourishment, which leaves distinctive 
marks, while the consciousness of a share in the apos- 
tolie legacy gives a muscular set to the lips. Dr. Rob- 
inson goes on to discuss the other classes mentioned in 
the same strain, and he ends by saying that the aim 
of the paper is to aid those who are endeavoring to 
place physiognomy on a sound basis. The task isa 
difficult one, because in the course of the article he ad- 
mits that not only may the organic partof a man show 
every sign of guilt when there is no guilt, but only 
temptation; but it may even go further, in attaching 
a slanderous libel to the countenance, owing to the in- 
terlocking mechanism of emotion, passion, and nu- 
trition. 

Masonry Bridges.—Two masonry bridges have re- 
cently been constructed in Austria which are said to 
be the largest of their kind in the world. One of them, 
situated at Jaremeze, has a main span of 206°5 feet. 
The other, situated at Jaruna, has aspan of 157°5 feet. 
About thirty-five thousand cubic feet of cut stone were 
used for the first of these bridges. About fifty-five 
tons of Portland cement and some four thousand cubic 
feet of ordinary mortar were used in the work. In be- 
ginning the work, the centering was loaded simultan- 
eously at eight different points. The weight over the 
haunches is relieved by spandrel arches. The other 
bridge is similar in design. The total cost of the Jare- 
meze bridge was $36,000. 

Improving the Flavor of Butter.—Prof. H. C. Conn, 
says Food and Sanitation, has for the past two years 
been experimenting in the direction of discovering and 
cultivating the proper bacteria for improving the flavor 
of batter, and recently experiments have been made by 
him in the production of creamery butter. Asa result 
of such experiments, it is now stated that Prof. Conn 
bas discovered a species of bacterium to which he has 
applied the insignificant name of “ Bacillus No. 41,” 





violently, being kept aear but below the boiling point 





and which has given the most promising results as an 
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organism for the artificial ripening of cream in butter 
making. These experiments, as carried on by him, 
were thoroughly satisfactory, and were made in the 
following manner : One-half a pint of wilk was steriliz- 
ed, by incessant steaming, during a period of three or 
four days. Then this bacillus No. 41, which had been 
cultivated in the bacteriological laboratory of Wesleyan 
University, was inoculated into the milk, and for two 
days was allowed to develop. The large creamery at 
Cromwell, Conn., was then visited, and six to eight 
quarts of cream were put into a metal vessel and 
“pasteurized.” The cream was then heated to 158 de- 
grees Fah., and left for ten minutes. The vessel was 
removed and cooled quickly by means of cold water, 
and when the temperature had dropped to 80 degrees 
bacillus No. 41 was poured in and the mixture stirred 
thoroughly. The vessel was then covered and put into 
the ripening room. After a couple of days the cream 
was churned, and the buttermilk remaining was set 
aside for fature use. These six quarts were ripened for 
the purpose of increasing the number of bacteria, and 
securing a strong culture for use in the large cream vat 
of the creamery. The buttermilk was then inoculated 
into the day’s cream supply, and this cream allowed to 
ripen in regular time, at a warm temperature, and 
churned as usual. Before churning a quantity was 
set aside to use for inoculation in the next day’s sup- 
ply, and in this manner continued indefinitely. The 
effect was always uniform. The first six quarts of 
cream produced moderately good butter, but not quite 
of the flavor wanted. The first large churning was a 
trifle better, and each day’s product was an improve- 
ment. A delicate flavor also developed, which seemed 
to deteriorate after two or three weeks. This deterio- 
ration was remedied by a fresh inoculation from the 
laboratory. Two vats of cream, from which June 
butter was made, were taken. One quantity was in- 
oculated, and the other was not. The butter produced 
by each was of high quality, but that which had been 
inoculated with bacillus No. 41 had an aroma stronger 
and more pleasant than that without. It was also 
superior both in taste and odor. One lot was sent toa 
Mr. Beck, in Massachusetts, who makes the highest 
grade of butter, and who commands a very high price 
in the Boston market. Mr. Beck used the culture and 
reported a decided improvement. It is the purpose of 
Prof. Conn to introduce this inoculation process in all 
the large creameries in the United States within the 
next year, 

The Size of Drops.—At a reeent meeting of the Royal 
Society of Edinburgh a communication “On Drops” 
was read by Mr. J. B. Hannay, who appears to have 
obtained experimental verification of Tait’s conclusion 
reached some years ago. Thus, the size of the drop 
does not depend upon the weight of the liquid, but is 
proportional to the diameter of the delivery tube, 
while its separation is regulated by surface tension 
rather than by cohesion. In the experiments, the dis- 
turbing element of viscosity was got rid of by causing 
a given liquid to drop into another of different specific 
gravity. The separated particles of water, for exam- 
ple, were allowed to rise in oil. It was further ascer- 
tained that when water was dropped in an atmosphere 
of benzine vapor the drops formed were much smaller 
than when the surrounding medium was ordinary air. 

Diffusion of Perfumes.—J. Passy (Comptes Rendus, 
exx, 513) considers that the fixation of perfumes by 
solid bodies, when diffused in an inciosed space, must 
be due to a process of solution similar to that by which 
dyes are fixed in tissues. He argues that, in the same 
way that crystallized fuchsine is greenish with a metal- 
lic luster, and only manifests its characteristic color 
when in solution, so coumarin in the erystalline state 
does not present its characteristic odor. Presumably, 
therefore, tissues perfumed by coumarin contain it, as 
it were, in solation. 

Recovery of Tin from Tin Plate Clippings.—Mr. T. 
Hunter extracts the tin from scrap tin plate by treat- 
ing the latter with a solution of sulphate of copper, 
which dissolves the tin in the state of sulphate, while 
at the same time metallic copper is deposited. In the 
presence of the iron the sulphate of tin is decomposed 
in turn with the setting of metallic tin at liberty and 
the formation of a solution of copperas. 

In reality, it is found that the solution of copper cor- 
rodes the iron and detaches the tin that is fixed to it. 
Beneath a double bottom, upon which the tin clippings 
are arranged, there collects a mixture of tin and cop- 
per, which is separated, or which is utilized directly for 
the manufacture of stanniferous brasses or bronzes. 

Prevention of Boiler Scale.—To prevent the forma- 
tion of seale in steam generators, Mr. Alwin Nieske, of 
Dresden, recommends the addition of chromic salts to 
the feedwater. The lime existing in the latter in the 
state of bicarbonate or sulphate is precipitated by such 
salts in the form of a non-adhesivelight mud. Bichro- 
mate of potash may be used in the proportion of two 
pounds for a small boiler; but an excess of the salt 
would be attended with no inconvenience. 
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TRUNK wires to connect London by telephone with 
Edinburgh, Glasgow, anc Dublin have just been 
erected by the British post office, 
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(From tHe New York Sux.) 
The Horse and the Bicycle, 

The present prices of horses of average and even 
the better quality are lower than ever before in the 
history of the market. The business of horse raising 
has ceased to be profitable, unless it is confined to 
varieties of the breed for which there is a fashionable 
demand or which are distinguished for their speed. At 
the same time there is a falling off in the demand for 
carriages. With very good reason, the horse dealers 
attribute this decline in great part to the present 
passion for bicycle riding: 
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have been established, the practice of bicycle riding is 
increasing faster than at any previous time since the 
machine was introduced and brought to perfection. 
If people cannot afford to buy bicycles they hire them. 
Meantime the use of the bicycle simply as a means of 
transportation and for business purposes is extending 
correspondingly. It is in general employment in the 
country by messengers, mechanics, professional men, 
merchants, school teachers, and all persons who have 
long or considerable distances to go in the pursuit of 








and the use of electricity and 
cables for horse traction on 
the street railways through- 
out the Union has, of course, 
very much to do with it. The 
horse has been displaced, to 
a large extent, by these new 
agencies both as a beast of 
burden and an auimal used 
for pleasure. The dealers, 
however, profess, and per- 
haps feel, confidence that the 
competition of the bicycle is 
due to a merely passing fancy 
or hobby. They say that the 
passion for bicycle riding is 
too violent to last, and that 
in the course of one or two 
years the horse will resume 
his place in the interest and 
affections of men and women, 
and the machine will be laid 
away asa toy of which people 
have grown weary. The 
diminution of the demand 
for draught horses because of 
the substitution of electricity 
for borse power, they admit, 
will continue indefinitely and 
steadily become greater. Here 
in New York, for instance, the 
time is near at hand when it will displace horses en- 
tirely from the street railways, and the same will be 
the case with the cities and towns of the Union gen- 
erally. The experiments with carriages run by elec- 
tricity or petroleum, which have been made recently 
in France, suggest that the horse will have a new com- 
petitor not merely in the cities, but along country 
roads and in agricultural operations, As it is, a very 
fair horse can be bought for about the price of a cow. 
The rare and incontestably superior beast may fetch 
about as much as ever, but the ordinary horse of or- 
dinary and even good breeding is very cheap. 

The use of the bicycle has increased at a rapid rate 
during the last year. It would be safe to say that 
there are three times as many wheelers as there were 
last summer, though then the number was great. 
Probably there are five times 
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use it even in making their pastoral visits, doctors in 
going their rounds. Its first cost paid, it requires no 
further expenditure except for occasional repairs. It 
does not have to be fed like a horse, and no one needs 
to be hired to take care of it. It extends greatly the 
region over which carpenters, masons, plumbers, or 
gardeners can make their work profitable, and to such 
it has become indispensable. They have all the ad- 
vantages and none of the disadvantages involved in 
keeping a horse. They can make better time than the 
millionaire in his costly equipage. Accordingly, the 
assumption of horse dealers that bicycle riding is a 
mere fad, an ephemeral hobby, does not seem to be 
justified. Evidently the machine has come to stay. It 
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five more years remain of this century, but they are 
likely to be accompanied by some of the most im- 
portant changes ir civilization, wrought by new means 
of transportation and locomotion, which have occurred 
since this wonderful nineteenth century of mechanical 
invention and scientific discovery was ushered in. 





Naval Notes. 


The plans fur the two new battleships, the con- 
struction of which was authorized by the last session 





their business. Children ride it to school. Clergymen| of Congress, are now being drawa. The act provides 
that the cost shall not exceed 

2 aes Te oe Oe Sa ee ee $4,000,000 each and that they 
ay, since OR ii ase Bins shall be designed to carry the 

ye heaviest armor and the most 


powerful ordnance suitable 
to vessels of 10,000 tones dis- 
placement, Tt is also pro- 
vided that ome shall be built 
on the Paeifé eoast and the 
other on the £ftlantic coust. 

In the matter of protective 
linings against leakage from 
shot holes, both fire and 
water tests continue to show 
the advantages of the corn- 
stalk cellulose over the cocoa 
product. The cocoa fiber was 
made to flame by an ignition 
which only blackened a littie 
of the cornstalk cellulose, 
Streams of water were di- 
rected against the boles made 
in the cofferdams by the guns 
in the recent tests at Indian 
Head proving grounds. The 
hole made by the six inch shot 
in the cocoa cellulose washed 
out in halfa minute to the 
depth of eighteen inches and 
that of the ecornstock cellu- 
lose to a depth of 
than four inches. Powerful 
streams were directed upon the eight inch shot hole, 
and the cocoa cofferdam was bored completely through 
in nine seconds, but the cornstalk cellulose took twice 
as long. 

The war ship Columbia made the trip across the 
Atlantic on her wuy to Kiel in a little less than nine 
days, being about 50 per cent longer time than the 
mail steamers require. When the Columbia entered 
the British Channel, she made a shurt spurt at the 
speed of 20 knots. 

A complete frame from the battleship Iowa will be 
set up at the Indian Head proving ground, a fourteen 
inch armor plate will be attached to it, heavy guns 
will then be fired at the plate. The strneture will be 
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asmany. The level roads in 
the neighborhood of New 
York are crowded with bi- aot i 
cycle riders on Saturday after- re ite 
noon more especially, and on 
all days they are numerous, 
and much more numerous 
than the people who drive 
horses for pleasare. Men who 
were once accustumed to take 
a drive for recreation when 
they reached the country 
from town, now to a large 
and increasing extent prefer 
bicycles. Consequently the 
driving has undergone a very 
perceptible diminution. 
Neither are they generally 
young fellows of sporting pro- 
clivities. Very many of them 
are gray haired men, who de- 
clare that they find in wheel- 
ing a needed recreation which 
driving does not furnish. 
Very many of them also are 
wowen, old and young. A 
great part of the country girls 
themselves are now expert 
wheelers, and the feminine 
Visitors from town swell the 
numbers largely, Doubt as 
to the propriety of riding a 
bieyele has passed away, for fashion has set its stamp 
of approval on the practice and supplied conspicuous 
examples of it which have released the feminine mind 
from fear of offending conventionality by mounting a 
bieyele. Accordingly, man and wife, father and 
daughters, are frequently seen wheeling along the 
roads together in a high state of enjoyment. 

The ambition to acquire the art of managing the 
machine, thus stimulated, is rapidly extending among 
men and women both, and as it is easily gratified now 
that numerous schools for the preliminary instruction 
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replace it in the popular fancy, but before that decline 
sets in, if it does occur, the passion for bicycle riding 
will doubtless increase ana extend greatly. Multitudes 
of people yet remain to be affected by it; but asa 
machine for various use as a means of necessary trans- 
portation it must continue to be employed permanent- 
ly by greater and greater numbers of people. Very 
many of them, it is true, have never been horse buyers, 
but the machine will enable thousands of people in 
all parts of the Union who have depended on horses 





to get along without them wholly or in part. Only 


may be that its use simply for sport and recreation | about eight feet high and five feet thick. It will in- 

will diminish hereafter, something else coming up to'clude a sufficient number of ribs to back the plate 

about sixteen feet. Five in- 

7 Sn a CPE eatin =. tulle ches of wooden backing will 
es Petia ee be used and the Harveyized 

; * RE date Si il Le x armor plate will be attached 
SE to it by twenty-six bolts of 


new design. The frame is to 
be constracted at the Norfolk 
Navy Yard. The frame will 
be attached to the hillside, so 
as to secure the same condi- 
tions as in batile. 
pee ee SS 
The Arawaks. 

In the Port Royal Moun- 
tains, Jamaica, an interesting 
archeological discovery was 
recently made of a cave con- 
taining the skeletons of at 
least twenty-four of the abori- 
ginal Arawaks, When Co- 
lumbus discovered the island 
in 1494 the Arawaks were es- 
timated at about 600,000. A 
century and a half later, on 
the capture of Jamaica by 
the English, they had com- 
pletely disappeared, even to 
their bones, as only the skulls 
until now had been found. 
These showed a frontal de- 
pression with lateral expan- 
sion, an artificially formed 
deformity that is also found 
in those just discovered, which are of ali ages. A shat 
tered canoe of cedar wood, 7 feet long and 1!¢ feet 
wide, an arborvite mortar, and two earthenware ves 
sels were found with the skeletons. 
- - ——>+e> > —— 

Dr. CHADWICK thinks that bicycling is a most de- 
sirable form of re¢reation and exercise for women, and 
his purpose in bringing the subject up for discussion 
is to stimulate the inventive minds of its advocates 
to devise a saddle which shall not inflict local injury 
or discomfort upon women riders, 
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Washington Timber. 





The Puget Sound Lumberman says: “ Many esti- 
mates have been made of the amount of standing 
timber in the Pacific Northwest. In every case they 
the western portion of the State, 


confined t« 


were 

leaving to the reader the task of ‘guessing at the rest.’ 
The estimates, too, were made in round numbers, 
ieaving the impression that truth was lacking. The 


estimates that the Lumberman presents in this issue 
were carefully made. Of course, in a country so 
sparsely settled as the Pacific Northwest, it is im- 
practicable to get at the actual namber of feet, but 
the figures bere given are as nearly correct as it is pos- 
sible to get them. In gathering these figures, the 
Lumberman used three sources of information, viz., 
county surveyors, mill men and cruisers. The county 
surveyors, through intimate knowledge of their re- 
spective counties, were able to give the number of 
acres of timbered land; the will men and cruisers, 
through their familiarity with the timber, were de- 
pended upon to give the number of feet to the acre. 
The surveyor also gave his estimate, and between the 
three it was possible to obtain an average. The figures 
given by the surveyors, mill men and cruisers were 
higher than those printed, and in rare cases an under- 
estimate was made Therefore, all things considered, 
the figures are very conservative and represent rather 
the minimum of the forest area than the maximani, 
The work represents the labor of three months’ time. 
The result shows the immense wealth we have in our 
forests, At the present valuation of $269,561,829, or 65 
cents per 1,000 feet, for the State of Washington, what 
will our forests be worth when stumpage brings the 
Minnesota price of $2.87 ? 

“They then give the figures of the forest area of 
Washington by counties, which amount in the aggre- 
gate to 23,588,512 acres. Number of feet standing, 
410,383, 335, 000, 

“The estimates are very conservative. Many mill 
men, loggers and persons who have cruised the timber 
in various counties, aseert that it is entirely too con- 
servative. We bave aimed to make the figures rather 
too low than too high, believing that the above will 
give as correct an idea as possible of the amount of 
standing timber in the State that might be termed 
merchantable. While these figures may seem incredi- 
ble to persons not accustomed to our timber, our own 
mill men will readily appreciate our efforts to be fair 
in these estimates. The Eastern mill man or timber 
‘nud owner may find t¢ hard to believe that the timber 
in Chehalis County will average clear through nearly 





Scientific American. 


82,000 feet of merchantable timber per acre, but the| both in the eastern portion of the State, adjoining 


writer knows personally of whole townships in that 
county that will cruise from 6,000,000 to 12,000,000 feet 
to the quarter section. 
counted within a radius of about two hundred feet no 
ess than sixty-four trees, not one of which was less 
than four feet in diameter, and from two hundred to 
four hundred feet in height, besides as many more 
smaller ones that might be termed ‘merchantable tim- 
ber.’ 
tes writes that ‘ 16,000,000 feet of merchantable timber 
to the square mile in this county (Skagit) is not a high 
figure, when it is considered that there are many forty 
acre tracts that will cut from three to four million feet 
each.’ 
in that section can testify. A cedar tree from twelve 
to twenty feet in diameter and from one hundred and 
fifty to three hundred and fifty feet high, the first limb 
being nearly or quite one hundred feet from the ground, 
will cut a considerable number of feet of clear lumber, 
or quite enough shingles to fill several cars. While of 
course this is not average timber, it is not difficult to 
find such enormous trees, when occasion requires, in 
any of several of the counties of western Washington. 


On one occasion he stood and 


The Secretary of the Board of Trade of Anacor- 


All of which is perfectly true, as many loggers 


“It is evident from the above that the heaviest tim- 


ber is in the counties in the northern portion of West. 
ern Washington and in those bordering on the Pacific 
Ocean. 
in this connection, that the best timber does not grow 
directly on the coast, but beginning about a mile back 
from the ocean, it gets larger and better for two or 
three miles, where it becomes large and fine, this con- 
dition prevailing for a number of miles eastward. 
Again it becomes very large and heavy at the base of 
the Cascade Mountains, diminishing again as the 
summit is reached and increasing yet again as the de- 
scent is made on the eastern side, until the foothills 
are reached, where the best timber of eastern Washing- 
ton is found. 


It is a singular fact that might be mentioned 


“It has been generally supposed that practically all 


the timber of Washington was in the western portion, 
and that perhaps two-thirds or three-fourths of that 
wasin the Paget Sound region proper. 
generally conceded that there was but little timber of 
value in any of the eastern counties except possibly 
Spokane, and that several counties were absolutely 
treeless. This is a mistake, as will be seen by the 
above. 
in the entire State that are without any standing 
timber whatever. 


It has been 


There are just two counties out of thirty-four 


These are Adams and Franklin, 
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each other, exactly similar in topography, the two 
counties comprising an arid sage brush desert, unfit for 
agricultural purposes without irrigation, and with no 
means whatever as yet in sight for supplying the de- 
ficiency of rainfall, as all streams flow from them, af- 
fording no opportunities for easy irrigation. 

“ The following table will give an idea of the amount 
of timber, both east and west of the Cascades : 


No. Acres No. Feet 

Timber. Standing. 
East Washington........... .. ees 11,616,720 106,978,041 ,000 
West Washington.... .... ........ 11,974,792 808,355,294,000 


“The kinds of timber in the State of Washington are 
yellow fir, red fir, white fir, cedar, spruce, Alaska pine, 
larch, yellow pine, bull pine, tamarack, alder, maple, 
oak, yew, cherry, cottonwoud, Alaska cedar, curly 
maple, birch, madrone, willow, elm. 

“The quality of the timber of Washington, taken as 
a whole, is better than that of any other State. 

“ Therefore, it is self-evident that Washington is the 
great lumber yard of the United States from which 
must come the supply for all parts of the country. In 
addition to this, China, Japan, Mexico, Australia, 
South America, and Europe must look to this State 
for much of their supply, and already the ships of ail 
these countries are in our ports after cargoes. As from 
all quarters in ancient time did they go to Egypt for 
grain, so will they now from the four corners of the 
earth come to Washington for lumber. As did then 
Egypt prosper and grow rich, so will Washington 
now, and as did her seaport cities become great, so 
will those of Washington.” 
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Naphtha for Cleaning Wool, 

The employment of naphtha as a cleansing substance 
in the scouring of wool is a new method favorably 
commented upon by the scientific papers. By the use 
of a pump the naphtha is forced through and through 
the wool, extracting all the natural oil, it being also 
claimed that the naphtha does not injure the fiber of 
the wool, as does alkali cleansing, but leaves the fleece 
in an actually better condition than when cleansed 
by any other process. A further valuable feature 
mentionea of this method is that the grease that is ex- 
tracted from the wool may be again extracted from 
the naphtha in‘a pare state, thereby becoming valuable 
as a medicinal agent or for a saponification into the 
purest of soaps. A plant following this method is said 
to have seoured 500,000 pounds of wool, and had saved 
a product of 80,000 pounds in pure wool oil. 
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RECENTLY PATENTED INVENTIONS. 
Rallway Appliances. 
Car Covuptine.—Edward R. Brown, 


Tallahamee, Via. This ix an automatic coupling employ- 
ing « bell link and gravity pin, the encoapling being ef- 
fected from the top or side of the car. The drawhead is 
eprivg-cushioned and arranged to receive a limited ver- 
tical rocking movement, the link also rocking slightly in 


the drawhead chamber, thus facilitating the ready coup- 
ling of cars of varying heights. The drawhead and all 
parts of the coupling are readily disconnected from the 
car, thas rendering it easy to make repairs 


Swirca Lock. — Samuel E. Barlet, 
Red Rank, N.J. This is en improvement on a patent 
formerly granted to the same inventor for interlocking 
railway switch «ystems, and provides a simple and dura- 


bie lock which positively prevents the operator in charge 
ef the tower from wrongly setting the ewitch or signal. 
The mechaniem ts 0 arranged that Use operator or lever- 


man cannet manipulate the lock lever and connected 
mechanisms to display the secessary signal aniess the 
ewiltch i in proper position, as the lock controls the 


signal 

Arm Cusnions ror Cars.— Linford E. 
Reth, Connelleville, Pa. This invention relates to filling 
mattresses or cushions of sleeping and parlor cars with 
compressed air without any permanent or organized con- 
nection of pipes. It provides for either permanent or 
detachable cushions with socket shaped outlets and 
air reservoirs which can be cut off from the air brake 
pipes, in combination with a detachable hose having a 
special form of nozzle at each end fitting in the socket 


shaped catlets, whereby the cashions may be readily 
inflated and the hose removed. 
Electrical, 


Siegnaitne.—Douglas L. V. Browne, 
Denver. Col. For sigvaling from the moving buckets or 
cages of mining shafts or from elevator cars, or other 
apparatus operated by a movable rope, electrical con- 
doctors are, according to this investion, concealed 
within a the operation of the cable 
in winding and anwinding not being interfered with, 
amd the condactors being connected with circuit-clos- 
ing mechaniarm and electricalliy-operated signals in such 
a why that the signals may be instantly operated with- 


rope oF cable, 


om) segard to the position of the rope or cable. The in- 
vention affords « simaple and positive means of signaling 
designed to act eareiy and always make good electrical 
contact 


Conpuit Evecrric Rarway.—Louis 
K. and Albert fi. Levalle, Holyoke, Mase. This inven- 
tion provides 9 system in which a continuous supply wire 
iw used, and the trolley arranged in a series of blocks sup- 
plied therefrom, bat out of cirenit except when the trol 
ley to in cowtact with them. A positively working switch 


automatically cuts in tne saccessive biocks and cate them 
cut as the trolley progremes. The trolley makes positive 
contact with the trolley wire and also operates the 


switches. It is vertically extensible, to adapt itself to 
the varying load of the car, and is separable longitudin- 
ally, so that in case a car jumps the track the trolley 
parte and no great harm is done. 





Mechanical, 
Spuit Putiry.— Mahlon B. Lorah, 
Reading, Pa. The rim and web of this pulley are made 


of wood, and especially adapted for electric motors. It 
has two pulley sections forming a continuous rim and 
an apertured web having projecting members at each 
side on which are clamp devices with clamp portions 
fitting the bushing. The sections are built up of disks 
of wood gined together, alternate layers having the 
grain in the same direction. The pulley may be quickly 
fixed in position and readily changed to fit different sized 
shafts. 


METALLIC Packine.—Edward L. 
Raynesford, Susquehanna, Pa. This packing has an 
inner sectional ring, each section with a groove having 
beveled sides in ite periphery, there being a tongue at 
one end and a recess at the other, while in the outer sec- 
tional ring each section has lugs projecting from its per- 
iphery, there being a tongue at one end and a rabbet at 
the other. The joints between the sections of the inner 
and outer rings are made to break joints, forming at 
all times a secure packing without the use of springs. 


TREATING SHEET METAL PLATES.— 
John D. Grey, Baltimore, Md. For treating iron and 
steel plates for tin, terne, and galvanized work, instead 
of the costly process of black annealing, this inventor 
provides, in combination with the pickling apparatus and 
cold rolla, a series of racks to support the plates in the 
pickling and washing baths, carriages to receive the racks, 
an intermediate drying oven with open ends and tracks 
on which the carriages run, driven by an endless chain 
and driving mechanism. 


Bo.itine CLoTa Brusa.—Harry XK. 
Mowson and Roswell F. Corey, Scottevilie, N.Y. The 
under side of the bolting cloth, according to this inven- 
tion, is engaged by a traveling revolving brush, which 
has a backward and forward movement, the brush being 
in constant contact with the under side of the cloth, and 
keeping ‘ts meshes perfectly free at all times, so that it 
will work to the greatest advantage in producing very 
fine flour. 

WriypMILu. —Edward 8. Crawford, Mil- 
ford, I. This is a simple and strong machine, designed 
to ran easily, readily thrown into and out of gear, and 
which may be regulated to run with the utmost smooth- 
ness and nicety. The head has a laterally extending hol- 
low spindle on which turns the boss of a wheel having 
pivoted fans provided with crank shafts connected to 
their pivots, there being a slide shaft in the hollow spin- 
die and a cross arm on the outer end of the shaft. There 
is 2 spring between the arm and the end of the spindle, 
and aspring connected to the outer end of the shaft is 
adapted to bear on the onter face of the cross arm, 
while rods commect the ends of the cross arm to 
the cranks of the pivoted fans. 








Miscellaneous, 


MATTE AND SLAG SEPARATING WELL. 
—John D. Davies, Butte, Montana. This well has two 
compartments, both preferably lined with firebrick, the 
larger and higher compartment receiving the molten 
metal from the furnace, having in its top edge at the 
rear a notch formmg an outlet for the slag, and next to 
the notch a vertical slot to be closed by a plate held in 
brackets, In the partition between the compartments 
is an opening near the bottom to conduct the matte 
from the larger to the smaller compartment, which has 
on its top edge a matte discharge notch leading to a 
suitable spout at a lower level than the slag discharge 
spout. In the outer end of the smaller compartment is 
a tap hole opposite the tap hole leading from the larger 
to the smaller compartment. 


Dumpine Scow.—John Russell, New 
York City. The hull of this vessel has transverse water- 
tight compartments with inclined outer surfaces adjacent 
to inclined stern and bow sheathings, longitudinal water- 
tight compartments between the transverse compart 
ments, vertical bulkheads, and over the compartments 
are airtight tanks held in place by the deck. There is 
a central well whose Lottom is formed of hinged trap 
doors, readily opened for dumping the garbage or load 
of the scow, which is not liable to founder in any case, 
and is designed to carry a greater load and be managed 
by fewer men than heretofore. The scow may also be 
employed for transporting lumber, stone, etc. 

Bicycte Case.— Norman W. Mum- 
ford, Jaffery, Fla. To obviate the necessity of taking 
a wheel into or out of the house, this inventor has de- 
vised a cheap and simple case in the form of a closed 
structure adapted to hold the bicycle upright, readily 
handied and transported, practically burglar and weather 
proof, and which may be conveniently locked to a build- 
ing or fixture. Ithasan end door and interior parallel 
guides to receive and guide the wheel, and within the 
case at the top and sides are straps for securely holding 
the machine in place. 

PEDOMETER. — Anton Reinisch and 
Lorenz Kratochwil, Vienna, Austria-Hungary. This is 
a device to be attached to boots or shoes, and adapted 
totreceive an impulse each time the foot is set down, a suit- 
able counting mechanism registering the number of steps 
made. The device may also be attached to the hoofs of 
horses or other animals for ascertaining the number of 
steps made. 

Banso.—William F. Libby, Gorham, 
Me. In this instrament an improved construction of the 
frame of the head is provided for, designed to afford in- 
creased volume and sweetness of tone, and in the right 
hand edge of the neck is 4 longitudinal! groove adapted to 
teceive the fifth string, which is carried in engagement 
with a suitable guide to a key located between the keys 
receiving the other strings. All of the keys are thus 
grouped together, and the neck at both sides is free for 
the passage of the player's hand. 

PENHOLDER. — Thomas C. Campbell, 
New York City. The hollow barrel of this holder has a 








side opening, a spring tongue holding the pen in the bar- 
rel, and a slide connected with the tongue being capable 
of having one end dropped through the opening to dis- 
engage the tongue and pen. The pen is as firmly held 
as in the ordinary holder, bat may be readily freed by 
the releasing device, which does not in the least inter- 
fere with the ordinary use of the holder, 


Brit HoLpER.—William J. Whitwood, 
Wellsville, N. Y. This is a convenient device for retain- 
ing folded bills or other papers, permitting any or all of 
the papers to be readily removed. Combined with a 
holder plate and clamping piece are bow springs attached 
to the holder plate, a flexible strip being attached in- 
termediately to the clamping piece and at its ends to the 
free ends of the springs. 

DENTAL BRIDGEWORK.—Bernard B. 
Bray, Axtell, Texas. This invention provides an im- 
proved crown, cap or band for attaching the bridges to 
the natural teeth, the crown or band having a lug at each 
side of a split portion, the lugs facing one another and 
having inclined outer side faces. A pin or screw is 
adapted to enter the lugs and draw them together, form- 
ing substantially a dovetail tenon. The improvement 
is designed to dispense with the large quantity of gold 
usuaily required in this character of work, and make 
artificial teeth look much more natural. 


Mop HOLDER AND WRINGER.—Albert 
M. Bien, Deer Lodge, Montana. This is a device for 
use with a mop of any size, to facilitate effectively 
wringing the mop without placing the hands on it. The 
mopstick has at its forward end a screw-threaded por- 
tion on which travels a head block with a wringing 
frame having a sliding movement, a locking device of 
the frame engaging the head block. A mop-holding de- 
vice secured to the mop stick has diverging loops adapted 
to receive the forward member of the wringing frame. 


Nur SH#ELLER.—Julien Prade, Waco, 
Texas. This is a vimple machine especially adapted for 
shelling pecans, and which may be used on other nuts. 
It has an adjustable holder which adapts itself to various 
sizes of nuts, the holder having a number of radially 
yielding plates carrying knives and a plunger with radial 
blades engaging the plates. The plunger cuts the shell 
from the nut, and the machine cleans out the holder and 
knives, so that it works well every time. 


WELL Bucket.—William H. Tilford, 
Wartrace, Tenn. This bucket is arranged to fill itself 
automatically when lowered into the well and drawn 
out, and it may also be conveniently emptied. It has 
in its bottom a valve seat in which slides a tube open at 
the lower end and carrying at its upper end a fixed valve 
adapted to be seated on the upper face of the bucket 
bottom. 

SHEEP SHEARS.—Leonard J. Loblein, 
Lusk, Wyoming. These shears have a special form of 
handle adapted to receive and combine with a series of 
detachable cutting blades, which are quickly inter- 
changeable. One handle may thus be used with a great 
number of blades, and the latter are more easily ground, 
the blades being made in a series of different sizes to 
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adapt them to the condition of the wool on differ- : 80, how can I make it? A. There is no reliable battery TO INVENTORS. ve 


better 
ent sheep. 

Neck Yoke ATTACHMENT.— Benjamin 
J. Sykes, Troutville, Pa. Three straps are incladed in 
this attachment. A holdback strap extending from the 
collar to the neck yoke, another strap extending from 
the neck yoke to the belly band, and a third strap ex- 
tending from intermediate position on the belly band 
strap tothe upper end of the holdback strap. The im- 
provement is adapted for use with a breast strap or with 
a collar. 

ANAL Bovers.—Franklin P. Stukey, 
Lancaster, Ohio. This isa device for mechanically re- 
ducing the inflammation and swelling in the treatment 
of hemorrhoids. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
98SSM,M,, 


NEW BOOKS AND PUBLICATIONS. 


THE TELEPHONE SYSTEMS OF THE CoNn- 
TINENT OF Evropr. By A. R. Ben- 
nett. London ard New York: Long- 
mans, Green & Company. 1895. Pp. 
xiv, 436 12mo, 169 illustrations. 
Price $4.50. 

A painstaking work which should be in the hands of 
all who are interested in telephony. It includes statistics 
of the telephone services in twenty-six countries. It 
gives such information as the history and present posi- 
tion of the telephone in the various countries, the ser- 
vices rendered to the public, the tariffs, the exchanges, 
the switching arrangements, the hours of service, sub- 
scribers’ instruments, payment of workmen and opera- 
tora. The details of the various telephone systems 
though brief are of value, as the author was thoroughly 
acquainted with practical telephony, having served seve- 
ral companies as chief engineer. The statistics regarding 
the financial position of the various companies and their 
tariffs are particularly interesting in view of the recent 
discussion regarding the high telephone rates in the 
United States. The illustrations consist of views of ex- 
changes and instruments, diagrams of switch boards, 
cross arma, insulators, ete. Great stress is laid on tele- 
phone exchange towers and turrets; most of these sup- 
ports for wires are ugly, but a notable exception is the 
handsome dome of iron erected over the central post 
office at Stuttgart. It is capable of carrying 14,000 wires, 
the whole surface of the dome being covered with in- 
sulators. The effect, though a little startling at first, is 
on the whole very pleasing. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


TABLE OF CONTENTS. 

1. An elegant plate in colors showing a residence at 
Bridgeport, Conn., recently erected for Christian 
M. Newman, Esq. Three perspective elevations 
and floor plans. Cost $5,500 complete, Architect, 
Mr. Samuel D. P. Williams, Williamsburg, N. Y. 

2. A handsome residence at Glenwood, N. Y., recently 
erected for Wm. R. Innis, Esq. Two perspective 
elevations and floor plans. An attractive design. 

3. A modern cottage of attractive design recently erected 
at New Rochelle, N. Y. Perspective elevation and 
floor plans. Estimated cost $8,000. Architect, C. 
B. J. Snyder, New York City. Design in the 
American order of architecture. 

4. A summer cottage at Great Diamond Island, Me., re- 
cently erected for Edward L. Goding, Esq. Two 
perspective elevations and floor plans. Cost $2,500 
complete. A picturesque design. Mr. A. Dorticos, 
architect. 

5. An attractive dwelling at Oakwood, Staten Island, re- 
cently erected for Mrs. Margaret Dutche. Cost 
$3,800 complete. Two perspective elevations and 
floor plans. Architect, Mr. Herman Fritz, Jr., 
Passaic, N. J. 

6. A Colonial dwelling at Springfield, Mass., erected 
for Messrs. J. D. and W. H. McKnight, at a cost of 
$6,000 complete. Two perspective elevations and 
floor plans. A pleasing design. Architect, Mr. G. 
Wood Taylor, Boston, Mass. 

7. Colonial house recently erected at Groton, Mass., in 
the style of Longfellow’s home. Perspective ele- 
vation and floor plans. Architects, Messrs. Child 
& De Goll, New York. 

8. View of the Hotel Majestic, New York. One of the 
finest hotels in the world. Architect, Mr. Jacob 
Rothschild. 

9. A cottage in the Colonial style, recently erected for 
Margaret Deland at Kennebunkport, Me. A pic- 
turesque design. Perspective elevation and floor 
plans. Mr. Henry P. Clark, Boston, Mass., archi- 
tect. 

10. Suggestions in corner decorations. 

11. Miscellaneous contents : Hoop poles.—How to drive 
rats away alive.—Dumbwaiters and elevators, illus- 
trated. — Saws. — Translucent fabric.—Improved 
spring hinges, illustrated.—Ventilated school ward- 
robes, iliustrated.—Hanger for storm sash and 
screens, illustrated.—The hygienic refrigerator, 
illustrated.—Improved door hangers, illustrated.— 
Improved steam heater, illustrated. — Concrete 
roofs.—A trackless sliding door hanger, illustrated. 
—A first class hot water heater, illustrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARCHITECTURE, richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanexst CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newadealers. MUNN & CO., Pusiisnenrs, 
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“CU. 8.” metal polish. Indianapolis. Samples free. 
For pile driving engines. J. 8. Mundy, Newark, N. J. 
Presses & Dies. Ferracute Mach. Co.. Bridgeton, N. J. 
Emery Wheel Salesman Wanted. Morgan, care Sci. Am. 
Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts.. New York. 


Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
ty mail. #4; Munn & (o., publishers, 361 Broadway, N. Y. 


For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
4.8. & G. F. Simpson, %to 3 Rodney 8t., Brooklyn, N. Y. 


¢® Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


BotesQbories 
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or no atten will be paid thereto. This is for our 
inoomation and not for pu 

wer -y to former etticles or answers shonid 

ve of paper and or number of question. 

weg ne not reasonable time should 








Scientific American Su 
to may be had at the office. 

Books referred to promptly ool 

“imerals sent for examination should be distinctly 
marked or labeled. 


plements referred 
0 cents each. 





(6572) L. J. W. writes: 1. I would be 
pleased to know what is the cost of a horse power, and 
what goes to constitute the cost? This I would require | 
as a general average. Also what price is current in sell- 
ing steam for horse power in engines at the usual condi- 
tions? A. The cost of steam power is very variable. See | 
Screntivic AMERICAN SUPPLEMENT, No. 429, on the 
cost of steam power. Prices vary from $1 to $1.50 per 
annum, 2. What is the relative value of an electrical 
horse power to boiler horse power? That is, I buy coal 
and I sell electricity, and I buy coal and sell horse power 
to an engine. A. The relative value of boiler horse power 
to electrical horse power varies with the economy of the 
engine, which varies with the amount of steam required 
to produce a horse power, say from 30 pounds to 124 
pounds, upon which about 80 per cent will be the electri- 
cal output of horse power. 3. What is the greatest 
amount of water evaporated per one square foot of heat- 
ing surface in marine practice and under what draught ? 
A. The evaporation in marine boilers varies somewhat, 
say 244 to 344 pounds per square foot of surface. Forced 


| 
| 


on receipt of | 





made with cheaper material than you have stated. 


(6574) A. 8. De V. writes: Would you 
kindly inform a number of readers the theory of a cannon 
exploding while ramming home the load after it has once 
been shot. Also why holding the touch hole shut pre- 


gun? A. Muzzie-loading cannon are loaded by pushing 
a powder cartridge or bag of powder to the breech, fol- 
lowed by the wad and ball. The bag, usually of flannel, 
is fired by the intense heat of the discharge and its rear 
end left in the gun. If air is allowed to reach any frag- 
ments of the bag that may not have been removed by 
swabbing, they may take fire and ignite the next cart- 
ridge. By closing the vent instantly after a discharge, 
air is prevented from entering the gun and the act of 
swabbing does not displace the product of combustion, 
mostly carbonic acid gas, which is a destroyer of com- 
bustion. The swab acting az a churn in the gas does not 
draw air in to set fire to any heated particles of combus- 
tible that might remain in the gun. In muzzle-loading 
shot guns and pistols the powder is poured in loose and is 
consumed and blown out at each discharge, so that there 
is nothing but the powder that could possibly remain, and 
the possibility of anything in the gun or pistol that would 
ignite a fresh charge is very small, yet premature explo- 
sions occasionally occur in quick firing of muzzle-load- 
ing arms. 


(6575) W. T. B. writes: I am running 
a so-called 2% horse power engine, cylinder 10 inches 
diameter and 12 inches stroke, from a boiler of rated 15 
horse power, 60 to 80 pounds pressure, nominal speed 
150 revolutions per minute. I do not think that it uses 
steam economically. Would I get better results or more 
power by putting on a larger drum (present one is 36 
inches diameter) and reducing speed to 120 or 100 revolu- 
tions per minute? A. The drum appears to be large 
enough. There is no economy in reducing the speed of 
the engine. The boiler appears to be too small for the 
economical generatioa of steam for the apparent power 
from the engine, and you may be wasting heat by the 
chimney from an overstrong fire and small boiler capacity. 
The throttle valve and cut-off plays an important part in 
the economy of running an engine. To be economical 
requires as full pressure at the steam chest as possible and 
the valve set to cut off at a point to give the power re- 
quired. The governor should govern the speed, and the 
throttle valve should only be used as a contingent to 
over-pressure or extreme release of load. Without 
further facts as to the cut-off, kind and amount of work 
and the kind of boiler, we can only suggest that a larger 
and horizontal boiler be used, and an automatic gov- 
ernor operating the slide valve be adopted. 


(6576) W. 8. asks: 1. What size plate 
and how many of them would I have to use in a 60 cell 
| storage battery to light three 110 volt 16 candle power 
lamps? The cells built like the Faure battery described 
in your June 21, 1881, issue. A. For the best results the 
plates should not be less than 710 inches, 13 on.15 plates | © 





volts per cell, you will need *4°=55 cells for 1 lamp or 


the induced current in a transformer, using an alternat- 
ing current in the primary, an alternating or direct cur- 
rent? A. Alternating current. 8, I cannot understand 
how Tesla produces a current alternating 100,000 times a 
second by the multipolar generator described in the “ Life 
and Works of Tesla.” Please explain. A. We cannot 
give a detailed description of Tesla’s experiments. It is 
conceivable that 100,000 alternations per second could be 





draught may increase the evaporation from 10 to 15 per 
cent. 4. What is the weight of iron per horse power in | 
the usual run of marine boilers in racing craft and tor- | 
pedo boats? A. There is a wide difference in the weight | 
of the different types of boilers ; as low as 40 pounds and 
all the way up to 200 pounds per indicated horse power of 
the engines is noted. 5. What is the horse power re- 
quired to generate and make 100 tons of ice per day, 
evaporating water and pumping it also, with a modern 
improved plant? A. About 4 horse power more or less 
according to the nature of the process. 6. Can steam 
from large condensing engines after going] through a 
grease extractor be used for making ice? A. No. 7. 
Are there any boilers in America being built and run 
with water tube exactly vertical and short for large horse 
power? A. None. 8. Is a water tube grate bar success- 
ful and economical? A. Not successful heretofore. 9. 
How many electric horse power can a 100 horse power 
engine develop? A. About 80 per cent of the indicated 
horse power of engine. 


(6573) P. C. C. writes: Suppose there 
is a double railroad track where all the trains uniformly 
travel on one track going north, while the trains all uni- 
formly travel on the other track going south. In such 
cases it has been observed by experienced railroad men 
that on the track where the trains travel north, one of 
the rails (east or west) is always worn more than the 
other; while on the track where the train moves south, 
the opposite rail (east or west) is uniformly worn more 
than the other. In each case whiich rail is it that 
wears more (inside or outside) and why? A. North and 
south railway tracks in northern and mid latitudes are 
radial to the earth's axis, as shown by the meridian lines 
on a polar map or globe. As cars move to the south at 
great speed they meet an increasing speed of the earth's 
surface, which forces the track against the west side of 
the train and wears the west rail. When ranning north 
the train is constantly meeting a decreased speed of the 
earth’s surface, and having left and partaken of the 
higher speed of the earth's surface at the south,are thrown 
against the eastern rai), causing wear. 2. Is it safe fora 
lightning rod to come in contact with any part (espe- 
cially these parts exposed to the weather) of a wooden 
building? A. It is safer to attach a lightning rod to the 
building than to use insulators, provided the ground 
connection is perfect or in thorough connection with 
moist earth. 8. Cana cheap battery be made without 





using either of the following : Zinc, copper, bluestone 





361 Broadway, New York. 





(cupri sulphate), carbon, and bichromate of potash? If 








vents an explosion, and also why the same is not neces. | 23road 
sary when loading a large pistol or muzzle-loading shot romats 


per ceil, To secure the 110 volts, the battery having two | Gar 


any number up to the capacity of the battery. 2. Is| Pt 
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For which Letters Patent of the 
United States were Granied 


July 9, 1895, 
AND BACH BEARING THAT 


A 
2. often Gorayrryre “wenioan, 361 Broad- 











DATE. 


(See note at end of list about copies of these patents.! 








Alarm. Bilge water alarm. ®Burgiar aiarm. 
Alarm electric, W. H. Bradt... ..........0065 542.408 
Alarm J. W. Kohn 542,479 
Alkaline su a ee: from ‘ pisulphates, “making 
neutral, BE. A. Starke.......- -. ... eves . HAD 
Animal AL W. Silver.......... 542,380 
Animal trap. AA. 3. B. - Hobe. M2610 
Are light su rt, B. Pickering. .........s.ssssses0+ 42,27 
Axle, C. J. De 5 6066606 kbs \onwor cbequecsoce ° ‘on 
Axle, vebicle, Curl & Cunomins.......... 0.65 ces cees 
Backw: water one sewer gas trap, P. F. Lenhart.. * Baar 
Bafing pr press, J. M. Sanders...........0...s0sss0000- M22 
Bath epperasae, electric, W. i. - Golden eedowncses 642,471 
Battery lect rie ae 


Sorte eeee 


er. ‘and. "obair, combined, J. F. 














2 
10: crooner G. MW. Heaton... 6.60. 2: 52/254 
Bicycle ing, T. MO... ceeececseceeeeseee SORE 
Bley cle clutch mechanism, G. 8. Manson... ... 7: 42. 
cycle locking device, H. ©. Tafel................. 425 
Bie water alarm, B. ene emptied As 642,301 
ib Ws Me debes chabadsesebanenesetsem - M248 
Blower for grates or stoves, curtain, W. a. Bur- saan 
Board. See Modeling a 
Boat. See Collapsible boa 
Boiler. See Hot water circulating boiler. Beo- 
tional boiler 
toiler . ND. iio ccesesecsreteccves 42,493 
Book: » &  —  —€  RamEEpPeEnPrprgorTor 642,277 
took ho , F. A. Taylor...... $42,298 
took, manifolding blank, W. F. Hngliah 2,467 
toom hi and loop sewing, J. C. Sattes 42,008 
bottle safety case. B. 8. Atwood. ..,.. 2.356 
Bracket. is Scaffold b et, 
Re en eee 542586 
rake. See “lect cic brake. Wagon brake. 
rake shoe, J. J A PR Se G8, ee 642,414 
read knife. 
riage doorias, decking, roofing, ete., 3. V. Hoyd- 
Bridle ansee W. Kiel (2.263 
Budding too!, Knowlton & yom EL nade stne can 542,478 
Buildt —%.. ornament for, J. 8. Burton....... 542,517 
Bung attachment for barrels, F. Soheier 542.2 
Burglar Bae Be GUD: ic ccestsnecicc -& 
Burning leum, J. J. Loon - Sz, 
Butter making apparatus, F. a Chureh.. > 
I WE IE, 5b a bundin ccpeccacas debbewcaeoss 542,489 
en Uh We Mi niidk cates peetadouse ootbeae 





Geme chair, spring back folding. i DD, Reilly.. 
‘an cri ne machine, J. Gould 
i, H. Albert. 

















OUR 
A 
D J 
pling, V. aT 
Car coupling, re «& a 62,48 
Car counmns. A . Stubbi 2.2 
Car Ww nittingion.. 542,209 
Car fen¢ or iC CG. De Vault 542242 
-_ senger. J. btham , 
ender, D. O’Mahon 2.276 
Car guard or fender, H. Burden ............-.60ss0« 542. 
mechanism, 0. A. YT bayer et al... . 61081 
i seat, J. 8. En c5t ci05cacostece cece . 2a 
Car tracks appar Jr., & Kreutzberg. 542. : 
eae ame 


tus for removing Obstructions 
buman.. . & 





secured by properly proportioning the number of ele-| gr tren. ¥ railway, J. Prints.......0.000000000700. 642310 
ments in the machine and the number of revolutions an Ss mounting for an or similar. J. W. * ena 
PTUPTEOOTOCLOOCTOLOCOCOLCET LELET EL TTT ny) 
: Cars, rotary fender for railway, J. H. Shoen- 
(6577) M. McG. ‘says: 1 s0e in your | -.itmr engine tovaiving dai. 6. uctarworts...- Sas 
SupPLemeEnt, No. 397, August 11, 1888, on the subject of Carding engines, stand for grinding roils of, ©. s : 
military ballooning, that a very light hydrogen gas was |. MIS ------- 2-0. ooo ee ee eee oon weno nen: 42,270 
Cardi imil hi tallic toothed 
produced by passing steam over red hot iron, but it does iinder for, Clay & Knowles o - v 108 ona 542,005 
not explain just how they did it. Can you give me the | C@*{Figze or other cases, machine for tiling... 
information? A. See the Screntivic American Sup-| Case. See Bookcase. Bottle safety case. Show 
case. 
PLEMENT, Nos. 828, 849. Ceolling, metaltic. V. Moesiein. . 542,500 
ellulo a cles an manu ur ng same, 
(6578) C. R. W. asks how the bottoms of Fouster & Bes “itch reenenesareneereeaeneeens $43,468 
as fad, A. Use thin chest gutte percha, Chain b Give, 5B. BUCO. ....--r0-rnereanersonven . 
which can be purchased of the manufactarcrs especially Steer ts cutter, G H, Rodgers bedside ile diemades nee 2.502 
C1 t d ch t 8. O15 
for tailors’ use. Place a piece c/ the tissue between the Clamp. Bee Ring clamp. _— Besa.. - 
layers of cloth to be cemented and press with « hot iron. | Clothes drier, J. Rverett.... Ya 
This causes the cloth to firmly adhere on account of the | Coal elevating apparatus. G. Haias.......... 5A2, 
melting of the gutta percha, Cg rape cn. eoeneeelict Said 
Cock, basin, J. H. Glauber. osecceeparsbecsanacagnonns GHEE 
(6579) H. A. McE. says: Can you give | Coffin lowering att t, per Se ins 
me some information regarding the beverage “perry " ? | Coin delivery apparatus, #. J. wen, one pone 
A. A fermented liquid, prepared from pears in the same | conapsibie boat, R. K. Laraway........ > 42.849 


way as cider is from apples. The reduced pulp must not 
be allowed to remain long without being pressed. In the 
cask, perry does not bear changes of temperature so well 
as cider. It is therefore advisable, if at the end of the 
succeeding summer it be in sound condition, to bottle it, 
when it will keep perfectly well. The red, rough (sted 
sorts of pears are principally used for making perry. 
They should be quite ripe, without, however, approach- 
ing to mellowness or decay. The best perry contains 
about 9 percent of absolute alcohol; ordinary perry from 
5 per cent to7 percent. Perry ie a very pleasant tasted 
and wholesome liquid. When bottled champagne 
fashion, it is said to frequently pass for champagne with- 
out the fraud being suspected. 


(6580) A. D. asks how to make buff 


K. Laraw: 
Coloring matter from log wood, making, P. T. 


usten 
Cusging machine, rotary. G. 
} window shade, D. 


and cutting tool 
‘ ‘oupling. g. hee ¢ iy coupling.” Metin coupling. 


pe hting earemens, tailor’ oe 8. Hand. 
—! Bee Cothes ¢ : 


Kehfuss et al.. 
ne 








" Paper ‘cutter. 


tip cutter. 
Welt tri 
Cycle caddie l P SS AFT 542.613 
Jenture, artificial, HE. P. Brown.................... 542,426 
rgent compound L. H. Hutebinson.......... 542,524 
. See Potato digger. 
Dis: oo G. BS. Blakeslee. ... ... 0... .ecccesce. ass 
Dish . Sunderiand............... 





Door banger, — 
Draught equalizer, G. W. Rayr 


Drill See Rock d 





wheels. A. Turn up the wooden disk to form the wheel Drinking cup elder i. M, Bvaus............. 2,468 
on the mandrel on which it is to ran. Cover the periph- | Electric battery and rR ook thereof to 
ery of the wheel with good glue, prepare. as for gluing | peste brake WB. Potter Orie cvsssesnes BES 
wood, stretch the Jeather around and confine it with shoe moar Tighting ‘sy systems. ‘and dynamo therefor, 
pegs driven in about 2 inches apart. When dry turn off Mievtrio meter, ee te eae oere 
true with a sharp chisel. Give the leather a coat of glue Hlectrically controlled totor, G. L. ‘Thomas...... 5A, 543 
and roll it in the emery, o as to make it retain it by be-| Elevator cut-out valve sttachment, A. J. ini 
ing embedded in the glue. Let the wheel dry,until the Ele safet eeteeeees & #. Peslie eee Sere eeeesereneee ~y 
gine is hard and it is ready for use. i ioe Cardia engine. tiotery’ cagine. 
Steam ne. 

(6581) W. P. P. asks for a formula for A Pe es arrnceseoeres es 
carton pierre ornaments. A. The following is a for-| Envelope machine, H. D. & D. W. Switt, = 
mula for such a composition : Glue, previously dissolved | mxcavating machine, ©. R. Scoles........ — 


in water, 18 parts; pulverized litharge, 4 parts; white 
lead, 8 parte; plaster of Paris, 1 part; very fine sawdust, 
10 parts. Of] the moulds in which it is cast to prevent 


Excavating machine, C. R. Scoles 
Extractor. See Seed extractor, 





adhesion, 


~~ fot S$ riffer, T. J. Cookeson...... 542,331 

Young ws —_ Ween 
Fence picket fastener, J. Gaylor....6 20002000. 

| 5 —— iy, ——sechamdneiteseerssemesters ise 












Fence wire fastener, V. PF. MOUnt.. ......c00-cennee 
Fender. See Oar fender 
Pile, J. Lebo beuter 
VFiltertng saccharine juices, pre oor o of and appa- 
ratus for, Fasrie & Sci mid 
Finger ring eniaryi us re au ing apparatus, A 
\ 


- $42,586 





G.&6 d 
Firearms, paeumetic fring device for, I H. 

Stmpao n eo 
Fire evtinguisbing chemicais, sheet weta!l recep- 

for. FF. OT ple d 

Fish hook wrapper, G,. F in 
Flow tand. revolving, A. ©. Nielsen ! 
Fint é compas aston, means for elastic. F. M. Rites 542 
ew yupressor. high speed, F. M. Rites & 





Hi. Grabam 
Porcable fr 


ader binder W.W.ad 


ry ene. Bee Metal frame Aue. 








Funnel, &. N . 

Furnace Smoke consuming 
furnace nace 

Fu naces feedir gs to, T. 7. Jenkins 2ATT 

‘iagre see Alar 

Garment fastex . L. Cady 542,239 





(jas, apparatas f ir manufa ture of of). ¥. Maver... 44.2 






Gas, apparatus for manufactare of water, T. 5. ¢ 
we 542.508 
Gas burvers, thermostatic regulator for, J. D 
Bo wma! 42,24 
f and apperates for making. T. L. 
} 4233) 
Gasket, J. ¥ ‘ . 01 
Gats see F stor safety gate. 
Gate. D. A. Peck . 230 
Girder, piate, BH. H pusseau . a 
Giess, fattening stone for flattening plate, 
Chance & Scott 542,552 
Grain elevator, W. W. Lockwood 542,418 
Grinding device, knife, J. H. La Pave . 52,8 
jrooves, cutting for dovetails, P. MeCourt 424 
Guna, rebound and ejecting mecbaniam for break- 
jown, G. DD. Potter 
Hame fastener, J. W. Stanley 
Harness piume bol-ter, W. Rauschen berger 
Harp, J. ©. St ha 
Harrow, FE. W. ® are h vase 
Harree, rotary. |. OG. Perr 
Haap lock, A. Cashir 
Head gate operating mectaniem, F.C. Brown 
Heater, see Foedyater beater. Milk heater 
Heimet, wetailic, J. P. Land 
Hinge, A. H. Gliman 
Hitehing strap, |. Von Risch 


Hoisting mechanism. B. L. roquet 
Hook. Bee Shoe hook 
Hoos, C. Henkel 


Hoep flaring machine, M. H. Ritewotler 





hHiores whipping device, H. J. Case 

Horseshoe calk | ding device, M. Rocke 

Horseshoe, spring, A. J. Walker 

Hose supporter, R. Gorton 

Hot water cireniating botier, Sailivan & Best 

Household devices. means for operating, J. J. 
Pavikver 

Heb. &O le’ 

Hy crocarbo nm me yuid, &. Griffin 

lee cream can cover ‘ Mang 

lee cream freerser, W. B. McCann 

It.& stand stopper. L. H. Thomas 

Ink well or bolder, W. KE. Lewts 

insect destroyer, . 5. Chase 

Insaulatiags material, electric, J. O. Brown 

insulators. press for making screw, 8. Erthe 

Ironing machive, G. Binder 

Jack, See Lifting jack 

Kitchen cabinet, © H. Little 

Knife. See Bread knife Paring and slicing 
Knife 

Knife bandle, T. B. Miller 


Koltting machine, B. BE. Randal! 

Lace fastener. shoe, ©. Wilde 

Lacing stud setting machine, T. A. Perrins 

Ladder, combined step and extension, J. 
MeSherer 

Lame, W. J. Smart 

Lamp. arc, A. C. Beibol 

Lamp burner, T. Akinner 

Lamp, electric arc, F. M. Hildebrandt et al 

Lamp, electric are, Kh. FE sNate! ng 

Lamp saprort. W. M. Waite! } 

Lantern, tabular, G. W. Lyn b- { 

leather coloring and polishing macnine, Snos k 








Pract -* 
Léfting dow, F. Beattie M2 LW to Pre: 72 
Lifting dow for cranes, F. Beattie 542.209 
Lifting jack. HM. Hotethan sadn 
Line reel, ( 


A. Koerner . ~ 425 

Look. See Alarm lock. Heep lock. Sash lock. 
Vehbtole seat ioct 

Look. A. V. Jewett 


Locks, electroprotective system for, M. Martin 







batten for narrow ware, A. Inelnger 
der, A. W. Brand 
a and lock therefor, W. F. Beasley 
Ma'ling pectege. KB. J. Fletcher 
Marker, coverer. and furrower, combined land, 

A. & Linthicum .. 2a 
Marker, turrowe ard coverer, combined tand, 








8. Lintoicum. Jr HOS 
Mato delivering device, Dickerson & Gilbert 542,335 
Mateh receiver, folding mailabie, F. ©. Lounse- 

Me 





bary 
Mattress tafting machine. EB. N. Stephene mn 
Measuring instrument, eloctrical, F. Holden 
Medical electrode, A. P. Van Tuyi, Jr egece 
Mets! frame and stock therefor, A. Wanner, Jr 
Metal tube, texibie, H. Witsenmann 
Metallic siripy, apparates for twisting and reel- 

ime, T. VAs 423 
Meter See Kiectric meter 
water. C. i. W poder 4 
a machioe.J. lL Be 
Mirror, Mosher h Streeter. 
Mirrev, bat, Best & Koox 









Modeling board, A. E Mait? y 

Moulding machine, J. B. Donovar 

Mop bead, (. Morgan 

Mortising mechine, endiess chatp cutter, C. & 
Moseley 542.508 

Motor. See Miectricaily controlied moter. Hy- 
Arecerbon motor Power motor. Vehicle 
maxtor, Water motor | 


Mower. iawn, J. Hrawa 

Mausicai instrament, H. |. Holoomb 

Musical iratrument, stringed, Owen 4 Crowell 

Nall assorting and delivering mecheniem, Keith 
& Clerk 

Napkin bolder, T. B. Lepley 

Nert evar fastener, J of Geullbert 

Nambertna machine, J. & Carter 

Numbering machine, fF. Meisel 

Nat or frutt wasoer, L. &. Butier 

Ordnance breech mechanism A. Siifversparre 

Oven, dake, 4. F. W, Hoee 

Pall attachment, milt, h. D. Smith 

Paper bag machine, &. &. Pettee 





Paper box covering machine, C. W. Hobbs 
Paper box machimes, cutting mechanism for, C. 
Hobbs 542.365 
Paper cutter, book marker, and fastener com- 
bine. J. WH. & A. Bh. Muanre 542,773 
Paper machine wire cloth protecter. A. Young.... 42541 
Paring and slicins knife. J. Cromweil S42 08 
Pavewenuts, apparatus for repairing asphalt, A 
HM. Perkins . wae 
Pen, fountain, W. W. Stewart 5a? 40 
Pianos or organs, keyboard for, W. &. Moses 42,272 


Piance or organs, subetiteting and transposing 


keyboard for, W. 8. Moses 2.271 
Pictures projected apon screens by magic lant- 

erne are seen tu relief, method by which, J. 

Andertin 542,221 
Pile. coating, D. M. Holbrook 2611 
Pill coating machine, D. M. Holbrook 542.612 
Pipe wrench. A om : 
Pioe wrench. L. L. Latte 2416 


Piamimeter, BK. J. Wiilis 


042.511 
Plar OE machine, able or sectional, L. T. Pyott H128 | yw 
} 542,500 








‘ - 2B, 26,798 
Pianter K io mart toeeeeee | Paper and envelo vwikties. Z. & W. M. Grane. .; 2,782 
Planter, corn i Kelie ; veecesee 42261) Polishing and cleant leaning preparation, Colony & 
Pianter. corn, Puntene y & ‘oor coveee ES CR» dtthy » dautiinthddéie oth eehaleantnaseeiiincevit 
Plesterer’s hawk, J. L. Love , . 42.419 Scales, portable weighing, Jones of Binghamton... 3.903 
Piag. vent, T. Wheaties -+eee 42288 | Sewing machine treadies, Slotkin & Pragim........ a2 
Piomber's *iping implement, Smith & Amon..... 2.541 | Steam boilers and water heaters, Raymond & 
perce re + —~ ad je = able, 2. BE. Wateh . _— wt Campbell Manufacturing Company.............. 
"ont. Bee Fence pos . Syringes, Butier Hard Rubber Compan 739 
Potat Nee jacksaco seoee . 42 20 Teas, coffees, pecs soap, Kanaom sirochrs 
wer motor, &. Che oe . ovee SRS Company Lo te ‘ eee » 07 
Power tranemisetor Mingre MAB Tunica, W. F. Manse ; | 3.7 
rrees sind Baling press W alstas, ladies’ and boys’, A. Neuviile. ose» 26,781 
Printing machine nomberta attachment, F — Whisky, J. L. Denman & Com ‘om pany BT, MM 
Weisel . 8 | Wines. Firm of J. H. Steuernagel....... 
mal tie. preparing mista: plates for thowraptie Wines. Vim of J. H. Steuernagel................00+ 26,790 
uw. LL foobe 42,582 | 
Pump attacbment, B. Decker ~- HER A printed cepr of ho eqodienmen ond drawing of 
Pome, purifyiee, W. W. Norman M25) , petont 
flail) way bioek signal eyvetem. G. M. Brown M2 (sued sioce DMR. will Be. farmished tr y - ein 
Kallway safety apperatces, 8. C. Rowell 2518 | Scents. In ordering ~ Ry LF 
allway spike and tie, 8 J Marry M244 of the patent dest and r—' to "femn & Co., #1 
Railway ewtteh, BR. E. Hamill 2.28 Broadway New York. 
Hatlway system, electr i. 8. Witseon . XR 
Reeorier. Soe Time recorder. Canadian patents may now be obtained by the in- 
mn Kae Line ree aan = ventors fg A Af 4 fure- 
clamp A. Anzelewtts going list, v tl aresim ata cost each. 
Havote f chains, machine for beading, Waibte om PAT it complicated the will be a more. or 
& Willetts eebguee ecccsoseces address Munn & Co., Rroadway 
Rock drill, T. dymonds.... lc cccesccccccccce: MAM | Works foreimn pateute may also be obtained. 





utomatic . sing. A. Sehumlee......... <4. 342. 
Seale’ computing, H , ~U GOTrdeD. ......scceeens 542,523 
Scissors, pocket, ID, ioc cnathehiunane 542.001 
Scow, dumping, D. Devebanty cccecesccoossonensoede 542,408 
| Screen. See Window screen. 
Seat, J. 8. eo Sepensbares consecqqsanseaderssens 240 
sectional botler, H. D. Rowers............+<«.+ss:+:+ 2.28 
Seed extractor and recleaner, foul, Winter & Wi- 

llams cesescce caee MEE 
Sewing machine, N. ®. Becker....................« 642,549 
Sewing machine attachment, V. Stey.........----- 542,290 
Shade and curtain pale banger. com mee window, 

Cc. A. Williams es secsee coos 
Sharpener, knife, J. Oefinger..............000s000++s 542,372 
Shears. See Animal shears. 

Sboe hook and stud, A. Lathbam............00..0-++ 42,415 
Sboestring fastener. J. Bassetes. sosccoceceeneseae 542.413 
Showcase, C. J. Backbaus oevecccccccene BSe MEE 


| Water closet valve, J. Menzies 


| Glass and glassware. window. T. Wightman 


—— 


Saddle wirth 

Sash fustener, 
Sash lock. 8. J. Anderson. . : 
Sash, reversibie window, C. & M 





Saw, crosscat, J. W. Mc as 542,420 
Saw sharpening machine, R. F. Barker - 4258 
Saw sharpening too!, C . MR 
Saw tooth, insertibie, M. L. Shuster.............+.. 542,378 
baw tooth, insertible, A. W. Walter...... . 577 
Scaffold bracket, P. L. FOR... ....+.-+n00+cceeuneee 542,469 
Scale, automatic cotton weighing. A. Scbuilze..... 542,286 


automatic electric weighing, C.F. Wood (r) 1.508 





Showcase, W. “Meas 
Sifter, coal, C. G. Batley.... oeee 
Sifter, four, W. D. House......... 
Slag ballast machine, J. Owen eoducsctes 
Sleigh, bob, H. L. Mastmant. .........<..ccceecceeeees 
Sleigh, bob, O. M. Gorder. ........ 20. +.+s++49+ eco 
Smoke consuming furn A. J. MeIntosh 
Smokeless furnace bomas.. 
Sole leveling machine, F. W. MeArd 
Spearing frogs, etc, device for, dD. EER . 42515 
Spectacles or eyeglasses, J. E. Parker.. ........... MIM 





pear. GB. TE. GGREG. 2c ccc cccaccccsccccesccesscccesees 542,449 
Stand. See Display stand. Fiower stand. 

Steam engine, Ba” PRED, ccodeces stenqstndoces 42,580 
Steam engine, Hilé Hoadley a neeniddth alemndion matttdh 542,256 


Steam engine, duplex, C. M. & B. B. Miller........ 
Stool and cane, combined, Gordon & Cooperstein. 542,609 
Stopper. See Inkstand stopper. 
Stove, beating, H. L. Mosher..............-++++00+++ 542,505 
Stove, portable, J. H. Remfroe. ..............seeeee 542,280 
Strap. See Hitec wa strap. 
Street sweeper, A Reynolds............«««« « 
Surgeon's operating apparatas, 8. H. Linn....... 542,380 
Switeh. See Railway switch. 
Table fastener, ©. BE. Sjonolm............-s.<ce+++> 
Tap pine. facing, and reaming machine, Mclivrid 

odge 
Target trap and bird therefor, L. L. Shattuck..... 542,877 
Tea chest, T. B. Thompson et al 
Telephone exchanges, multiple switchboard for, 


TL Uk, I 1 ant ocnnee eemh Sicemineinanaaehset 542.2 
Telephone switchboard, J. y Giliiland............. 542,249 
Teiephonic transmitter, C. ©. Hughes............-. 542,442 
Tbill coupling, Brokaw & Nicholson................ 542,286 
Thrashing machine, C. F. Goddard, 

519, 543 - 542,522 
Thrashing machine steering mechanism, C. 
BORING. . cccccccccesccoecccccescecccesetosses coame 542,521 


Tie. See Sack tie. 

Tie plate and ral! brace, Lay ge F. Quew.. mer 
Time recorder, watchman’s, C. 

Time recorder, workman’ ao, A. Widmer.......... 


Tire fastener. pusumate, L. > ae 
Tire valve, pneumatic, BE. O. Goas..............«++. 542,472 
Torch. plumber’s, H. J. & W. 9° Taylor = ‘ MIMI 
‘fransformer for  esaating current systems, E. 

TIED. cucnsadcesccendnncn + capcigasbent<ee coun 542,296 
Transplanting implement, ©. D. Carter..... . 542,584 
er See Animal trap. Backwater and sewer 

trap. Target trap. 

Tricycle, raliway, F. eer ..-- nouaeeimanatinnee 542,226 
Trolley breaker, Bali 4 ¥ lic doe dosdeh ebbuiatoiies 642,228 
Trolley finder. ee . 4 
qrolley, undergroun4, 7 ‘Biaas pene coccensioet . ae 


roug See Watering trough. 
Truck frame for cars. pressed st  P. . Gebern. 542,427 
Trunk caster and corner sbietd, i aS Siama....... 542,57: 
Typewriting machine, T. Oliver... 
Typewriting machine ribbon meebanism, F. W. 
Overhbiser 
Vaive, air, T. W. Brooks.. 





Valve gear, F. M. Rites 
Vaive. cate. W.C. Whitacre.. 
Vehicle moter, W. lL. Twombly 
Venicle seat lock, T. L. Pileegor.... 
Velocipede, railway, F. Brady.... 
Ventilation apparatus, J. Curtin 
Ventilator, W. W. Robinson 
Violin player’ s re Capea J. = Petermann. . 
Viscosimeter, RK. C. 

Vise, C t 








Vise, T. L. Hamilton... ese 
Wagon, Bennett & Adams. 
Wagon brake, W. Siverd : 
Watch carrier, A. Bannatyne. 
Water closet seat, P. J. Cabill 





Water motor, A. T. Vernon cocere 
w secting Seage. stock, F. C. Jones 
Wedee, L. Harmon 
Welt trimmer cutter, 9. A. halt. ....... 000000 s cee 542,562 
Wheel. See Car whee 
Wheel, G. C. Hale 
W bistle and cigar nehter. ‘combined, L. Lemos.. 
Wick raiser, 1. P. 
Windmill, D. Futier.. 
Windmi!! regulator, F. | 
Window screen. P. E. Molnte tosh... 
Window screen aot awning. combined, Romunder 
& Fellman 
Wire cloth for screens, treating, G. B. Meadows... 
Wire, making seamless plated. k. Neison.. . 
wae scouring and polishing appareses, J. Need- 
am 
Wire stretcher, A. J Upbam 
Wood preservative, H. Gallinowsky 
Wooden clubs, mac minty for shaping Sent of, 


omseamacesecesoccosneeetaae 





Wrench. See Pipe wrench. 

Wrench, EB. L. Morey 

Wrench, W. J. Shea ; 

Zitbers or other masical instr 
for, M. C. BR. Andorff. 








Bottle, C. De Witt . 
Fuse block box, J. W. Packard. .................++-- 4,465 


TRADE } MARKS. 


Baking powder, C. D. Boss & Son 

Bootes and shoes and leatoer for uppers 
Rice & Hutchins 

Butter and cheese, J. L. Grant ones . 

Canoed beans, Lilinois Canning C ‘om pan . 

Chemical and medical products, Vereinigte Chinin- 
fabriken Zimmer & Company.... 

Cigars, A. B. Santa Rosa eee 

Condition powders for horses, H. L. Lohmeyer.... 

Disinfectants, A. Nubac 

Fiber ware, including signs, panels, dadoes. cen- 
terpieces, tile, and table tops, Howard Fiber 
Ware Compaay 









” 
Zee? 





Gum, chewing, F.C. Oberholtz................ 
Hama, North eae and Provision Company 
Horse biankets. 4g & Company. 





Liniment, H. L. I 
acearonl. Gesne & Ran 
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American. 


Wodvertisements. 


ORDINARY RATES. 


Inside Page. each insertion - - 75 conte a line 
Hack Page. ench insertion - - - - $1.00 a line 





For some classes of Advertisements, Special and 
PMA. rates are required. 
The above are charges per agate line—aboat eicht 
words per line. This notice shows the width of the line. 
and is set in type. “ngravings may head adver- 


tisements at the same rate per agate line, by measure- 
ment, as the p, Advertisements must de 
received at Publicat fice as early as Thursday 
morning to appear ta the foil in the followtug week’ 3 isene. 


Star cove case 
Lathes croc rec 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalogue B. 
SENECA FALLS MFG. COMPANY, 
685 Water St., Seneca Falls, N. ¥. 


apers, Drills, Machine Shop 


LATHES. 8, Sukeryeciet Tools and Supplies. 


LA 
120 Covent ! Sr.. CrNctNw att, O. 0. 











BARNES Foot-Power 
MACHINERY. 


FOR WOOD AND METAL WORK. 
= SS Ee 
1.60 ANE 008 RT, ETON 


Pumping Water by Gomgresed i 


in announcin7 = Ae hy — - we 
made with J. 0, Fe VY ipa, WO ane cnabied 
customers wi 
Pent. “é AIR LIFT PU oes 


























[JULY 20, 1895. 
ARCHITECTURE, 





for 4 

subject wish to study or your trade. 

Cerrespondence Industrial 
Sciences, P. 





ARTESIAN WELLS —BY PROF. E. 
G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian weils. Some chemical features of artesian well 
apply. Contained in. SCTENTIFIC AMERICAN SUP- 
PLEMENT. No. 943. Price 0 cents. To be had at this 
office and from ali newsdeniers. 


-.L DRILLING MACHINERY 


F MANUFAC TUREDO BY a 

WILLIAMS’ BROTHERS, 
ITHACA. N.Y- 

MOUNTED OR ON SILLS, FOR 















SENO FOR CATALOGUE 
WILUAMS BROS. ITHACA... Y, 


SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MIOE., 


Manufacturers of the Sintz Sta- 
tienary and Marine Gas and 
Gasoline Knagines. 
ana for te and 
Runs with manufac- 
or natural gas — Boats and 
launches. Prices within the reach 


Oa Sntion this paper 


ae nee 


OLDS ” GASOLINE 


ENCINES 
take the lead and have so 
great a sale. 

&@ Send for Catalogue. 


P, F. OLDS & SON, 
Box 218, Lansing, Mich., U.S.A. 


















protected by numerous American and Fore’ 
This de>artment ot our business will be Pander the per- 
sonal supervision of Dr. Pohlé, the inventor and ‘ee 


THE INGERSOLL-SERGEANT DRILL CO. 
Havemeyer Building, % Cortlandt St., Hew! York. 


ROCK DRILLS APT" 


AIR en Ae & - 





Mininc Tur 


NNELING 


RAND ORILLC 





TO INVENTORS. finer crt ey ee 


Medels, offers Speci jal F Peck ities to Invent- 
ey Guarantees to work out ideas in secrecy. | — 
and any improvement that he can rea with 
cae. —w---fFi,- have crude —_ 

velop. Moy wh lack mechanical training to de- 
oe Ry a 
tract. 1Si ss le. 








—FOR— 
Milling Parts of Machinery. 


These Cutters can be made in yy 
vartet: y outlines and can 

ened epeding * -Fi4ty 

ing term. 


They are economical 
the production of duplicate and in- 
ble parts. 
G2 Illustrated Catalogue Free. 


542,458 : 
os aaoh | The L, §, Starrett C0, PAS"Ber ig" fons ease 
“3B | AMERICAN PATENTS.—AN INTER- 


esting and valuable tabie showing the number of patents 





ranted for the various subjects upon which petitions 
ave been filed from the bexinning down to December 


31, 186. Contained in SCIENTIFIC ANEgeoAs SuP- 


PLEMENT, No. 1 Price 10 cents. To be bad at 


ee eeeeeeeeee ~ 542.579 this office and from a ¥ newsdealers. 








BUY 
TELEPHONES 


That are qond net **cheap things.” The aan: 
ence in cost AL.) We ntee — apparatus 
puavanses ona | instruments are net ft woop. 

WESTERN TELEPHONE CONSTRUCTION CO., 
44 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 


VANDUZEN *ver 


Pat, 4, Kind of Liquid. 
Always in Order, come Ga ov 


io SIZES — 


200 to 12000 Galions per Hour. 
THE EW. VANDUZEN Address 


THE E. W. VANDUZEN CO., 


102 to 108 E. Second 8t., Cincinnati, 0. 
ELECTRICAL PHENOMENA 1 ILLUS- 











trated by Applied Hydraulics.—Mr. G. Claude 
of applying t movements of water to iiestrete s a ao 
of the frst princicies of Caged sonoma in such a 


way as to enable the student understand and 
the tutor to explain them. With th ih iiiustrations. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

79. Price 10 cents. To be had at this office and from 











ae 


TIONAL 














BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelphia, October, 1864, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 

2. Price cents. To be had at this office and from 
all newsdealers. 


THE M. & B. TELEPHONE. 


Absolutely Nen-infringing. 
Absolutely Guaranteed, 
Absolutely the Best Exchange 
SWITCH BOARDS. 

Illustrated Catalogue on application Free. 

+ « GB” Agents Wanted. . . 
THE U.S. TELEPHONE CONSTRUCTION CO. 

131-138 8. Fourth St., PHILADELPHIA. 


BI-SULPHIDE fa drain, pacts Eas, este 


OF CARBON 2°. TA VOR Geveiand, onto 


ya? SO FRAN S MESH TP 
Romie sOREwS 


Philadelphia, Pa. 
Shingle, Heading, and aoe Mill Machinery 


and Veneer Cutting. 
Send for Cat. A. 



















Brooms, A 
ete. Send for ca Be 
Wood Pulp Ma- 
+ Send for 
Cat. C. 
, Trevor Mfg. Co. 
Improved Gauge Lathe. Lockport, N. Y. 


NOW READY! 
Seventeenth Edition of 


Experimental Science 











REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 





Just the for a holiday grenent for 
wyaep stadent, , or any one interested | yz science. 
the new matter con in the last. LT, ie 4 


ae roloth, by mall. 84." Half mnacoeen, 83. 
OW" Send for viiustrated carcuiar. 
MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 
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Founded by Mathew Carey, 1786. 


HENRY CAREY BAIRD & CO. 
LNDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St.. Philadelphia, Pa.. U.S.A. 








and Cireulars, 
ence applied to the A free and free of 
to any one in any part o' the world who will furnish b 





The Scientific American 


Reference Book. 


A most useful little bound book of 150 pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 2% cents. 

Among its contents are: The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Tabie of Cities baving over 8,000 inhabitants; 
Map of the United States—miniature outline; The 
Patent Laws (full text); The Trade Mark Law (full 
text); The Copyright Law (full text); The Principal 
Mechanica! Movements—illustrated by 150 smal) dia- 
grams—of value to inventors and designers of mechan- 
ism; Medallion Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

G2 Sent by mail to any address on receipt of price, 
25 cents. 

MUNN & CO., Publishers, 
_ 368 Broadway, New York. 


The Typewriter 


EXCHANGE, 


14 Barclay St., New York 

ge will cave you from oS 

Fo cent. on Typewri 
3” Send for catalogue. 














EXPERT MODEL MAKING. Baspypbes 


St. Write 


“WOLVERINE” GAS «° GASOLINE 
ENGINES, 


Model a, ae 


&S SEYL, ogue of 1 










Sid Wanihe. 
wee. Wolverine "is the only re- 
Marine Gas 


ersible ine on 

the market. It is the lightest en- 

gine > its power. no 
leensed ineer. Abso- 

utely safe. ufact’d by 

WOLVERINE MOTOR WORKS, 





12 Hares 
CRAND RAPIDS, 





AW FABER 


jpg ay 1761. 
ENCILS, COLO PENCILS, SLATE 
PENCILS. WRITING COATES. STEEL PENS, GOLD 
> INKS, He aa CASES IN SILVER AND IN 
STA 


NERS’ RUBBER GOODS, RULERS, 
COLO AND A RTISTS’ MATERIALS. 
78 Reade Street, = ° bad New York, N. Y. 
Manufactory Established 1761. 


BACHELDER ADJUSTABLE 
SPRING INDICATOR. 


Always rendy fer use at any 
speed er os 
ed a special 


dipl at the World's 1 Ex, 
Chi 18%, for Genveutenee, Mechanica 
Ceustruction, and Accuracy under al 
pressure. wc B sent wpon 


‘atalogue 
THOMPSON & BUSHNELL CO.,112 Liberty St.,New York 


aA Valuable Book 





THE 
















12,500 Receipts. Price $5. 


708 Pages. 
Bound in — $6. Haif-Morocco, es 


~ 34 of 
oe 


Receipts and iapites given i a in the N 


i daring the page Aft) years: og 
Over Twelve Thousand selected 


y branch of 4 +f -_ 
mted. It is b 4 A 


being represen: 
volume of the kind ever before th the pu public. 

The work may be regarded as th Patan of the stud- 
jes and : of the t chemists and 
workers in all of the world; the information given 

arranged and 


ae A meortens 
with many 


being of the highest value. condensed in 
concise form convenient for ready use. 


Aimost every ey eas at can be aoe of, relating 
to formule various manufacturing indus- 
tries, will bere be found answered. 


Instructi f 

PRs Bg working many different processes in 
Those who are engeaed ts y branch of ind 
probably will find in ¢ is book much that ta of 
Vaiue in their respective cailings. 


oa who are in onal, of 
ple articles, will fod to ie) it hundreds of 
suggestions. 
&@™ Send for Descriptive Circular. 
MUNN & OCO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 


business or 
manufacture of sam- 
of most excellent 








SHSeientific American. 


Handreds in Use 
fer All Purposes. 
2” Send for Circular. 





Made of Large Blooks of Emery Set in Metal 
Fastest Grinders known. Can grind anything 


EMERY 


Sturtevant Mill Co.. Boston Mass. 


NO PICKING. 
Made Sharp. Stay Sharp 
Will Fit any Mill Frame. 
Cheap as Best French Bubrs. 


waLSTONES. 





ICB- HOUSE AND COLD ROOM.—BY 
tained tn SaENTI FIC ima ond 
Rese ne ae 0. 10 cents. To be bad at this 
pL 


-- THE ONLY - - 
Small Foot Power Orit Press 





Press 


= 
Bow sendy der the 

5 For seating and nae alti kinds of 
2 Smal! Drill Work, ~~ 
| for small work. Just a the thing for = 

menters, E) Inven and 
: lakers. Made — power wpe ute without stand. 
= ‘ any proce by : 
A ot Fa iat mrt ooklyn, N. Y. 





—A d'Machine Shop. Siust be Boiler Works 
Shop. pe smpertenaed 


WANTED s.°stucnine 


and able to give estimates if 
_F Cu, @ Liberty Street, i, ‘New York City. 
if you want the | best CHUCKS, bey Westcott’s 
Giant Doubie Gri 


Drill ‘chucks, Little 











Chucks, Geared 
Plain Universal Lathe 
J. S. A. 
or | 
POSITION, 1898. 


mneida, N. Y., 


in 
RST PRIZE AT COLUMBIAN 





TENTS. 


We mantoctere Teste of every variety and size, 











GEO. B. CARPENTER & CO. 


202-208 So. Water St., CHICAGO 





New York 








TY wy MODELS & 
A bn. fd eS. Veet 











MEASUREMENT OF POWER.—BY G. 
D. Hiseox. M.B. A description of several improved 
forms of absorption and transmitting dynamometers 
for the measurement of the useful work of prime movers 
in mills ard factories. With 17 illustrations. Contaped 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 992. 
Price 10 cents. To be had at this office and from all 
newsdealers. 


The Berkefeld House Filter 


Only og Typhoid and Cholera 
“% leading z authorities Hisepe and yd 
ies in 

erica. et paves's a continuous flow of fil- 
germs wit ts ook deena, all i 

8 as m- 

—— ‘ es remain 2 on the surface of the 

ring cylinder, “Cylinders can be ster- 












= ilized by boiling in water for one bour. 

~ Send for circulars and prices to the 

328 BERK KFELD FILTER CO. 
4 Cedar Street, ow 








EXPERIMENTS IN AERONAUTICS.— 
An interesting paper by Hiram 8. Maxim, giving a his- 
tory of his experiments in =e construction and opera- 
tion of fiying hi with of the present 
aeronautics. With one illustration. Con- 


R LAUNCH 





1 f 992 
office = from all ne 


ALCO VAPOR 


Gages and Helm Control 










Latest improved and only 12 to1 Motor 
now ready for the market. 18 to 4 ft. 
Launches. 2. 3,5 and 7 horse power. 





ond Safety 
Saran ‘0 Dangerous Naphtha 
arine Yager Engine Co., Jersey City. N. é 3 


Pict reused. 


or 














Y: ati KRU NDUNL 








SERIES PARALLEL, caresses 


to both motors controllers. 

pense to eee, EE. wee, ti 
for general information. RR. 

and switch board. Comets diagram, showing all con- 
0 Very useful to dy vy hg Ff, 


7 mation as Otver. diagrams 
KuATOR mt Street, NEw = HOUSTON 4 N4é 
DRY EE er PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
odern dry batteries, ee yt | battery. 
‘s battery, Koller’s battery, and the efficiency of 


Con tained in SCIEN- 
1001. Price 10 





TIFIC ERICAN SUPPLEMENT, No. 
eents. To be had at this office and from all news- 





SANITARY SOAP VASE 


PR ay ENTS Gipense, waste, pilfer- 
ing of soap, clogging of waste ate pipes, 
ne a marble. uncleanly ish. 

AFEORDS each user fresh, 


The Only Clean, Sanitary, and Safe 
way to use soap. 


Agents Wanted. | 


Sanitary Soap Vase Co.. 
Aqueduct Bldg., Rochester, N. Y. 





Better Than a Gold Mine. |: 


gohan, bw yus?—If so, engage 
bur ae ear. You can 
Co) a com- 


sale they send for a 


47 








THE STURTEVANT 
STATIONARY 


ORCES >: 


FO SIZES AND STYLES. 
3” send FOR CATALOGUES TO 
B. F. STURTEVANT CO., BosTon, mass. 


NEW YORK. PHILADELPHIA.  OFiICAGO, — LOHOON. 
Parson's Horological institute. 


avol| School for (latchmakers 


ENGRAVERS AND JEWELERS. 

G™ Send for Catalogue and References. 

PARSON'S HOROLOGICAL INSTITUTE, 

302 Bradley Avenue, PEORIA, IL1.. 
for ale to 


Valuable T le Typewriter Patent {ernns.te 


Pine Ridge, Soutn Dakota. 


Pacific” & “Union" 


Gas & Gasoline 
ENCINES. 



























Philadelphia, Pa. 


ELECTRO MOTOR. SIM PLE. ‘HOW TO 
make. By G. M. Hopkins.—Description of a small electro 
motor devieed and constrncted with a view ro assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a buttery, and 
| which would have sutiicient power to operate a foot 
lathe or any machine uirfing not over One mar power. 
With li res ped in SCIENTIFIC AMEKICA 
SUPPLeM:NT. No, G41. Price 10 cents. To be bad ait 
this office and from al newsdeclers. 
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TO BUSINESS MEN © 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. Jt goes into all the States and Territo- 
ries, and is read tn al! the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper, He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for tre SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This uw frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a smal) circulation than ws allowed op 
the SCIENTIFIC AMERICAN. 

For rates see top of first columm of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway. New York. 
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dress to the graduating class of the Stevens Insi‘tute of 
Technology, by President Henry Merton, om certain 
popular fallacies likely to be encountered by young en 
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astray when met with in a new cuise. With 2? ficures., 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
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‘Architectural Books 


Useful, Beautiful and Cheap. 


Any person about to erect a dweiling house or sta- 


ble, either in the country or city, or any builder wishing 
to examine the latest and best pians for a chureh, 
school house, club house, or any other pubiie building 
of high or !ow cost, should procure a complete set of 


the ARCHITECTS’ AND BUILDEKS' Evrrron of the Sc!I- 
ENTIFIC AMERICAN. 

The information these volumes conteta renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themae!ves wil! tind the 
work suggestive and most useful. They contain draw 
imgs in perspective and in color. together with floor 
plans, costs, location of residence, etc 


Two volames are published ennualiy. Volumes ! to 
18, which imetude all the numbers of thie work from 
commencement tc December, 18M, nay now be obtained 


at this office or from Booksellers and Newsdealers, 
Price, stitched in paper, $2.00 per volume. These vol- 
umes contair. all the plates, ard ali the other interesting 
matter pertaining to the work. They are of greai per 
manent value. Forwarded to any address. 
MUNN & CO., Publishers, 

361 Broadway, New York, 
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@ ESTABLISHED 1845. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Vear, Including Postage. 
_ Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is publised weekly. Every number contains six- 
teen pages of usefal information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novclties tn Mechanies, Manufactures, 
Chemistry, Flectricity.Telecraphy, Mhotograpby, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.—One copy of the ScIEN- 
TIFIC AMERICAN will be sent for one year - 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof Three Dellars by 
the publishers; six months, $1.50; three months, $1.00. 

Clubs.—Spccial rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
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Sciemitic American Suppiement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 









. 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archwology, Astronomy, Chemis- 


etc. A vast amount of fresh and valuabie information 
obtainable {n no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and One copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
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Building Edition. 
Le THE SCIENTIFIC AMERICAN BUILDING EDITION is 
issued monthly. $2.50 a year. Single copies, % cents. 
Thirty-two large quarto pages, forming a large and 


splendid Magazine of Architecture, richly adorned with 
elegant plates and otber fine engravings; illustrating the 


A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences. city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication In the world. Sold by all! 
newsdealers. $2.50a year. Remit to 

MUNN & CO., 361 Broadway, New York. 


Export Edition 


of the SCIENTIFIC AMERICAN, with which is tncor- 
porated “LA AMERICA CIENTIFICA BE INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform in size and 
with the SCIBNTIFIC AMERICAN, Every 
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